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I ‘iniiffiiiii:  in  <‘\|ilii>i\ c*  tr('hnii|ii<''  atnl  (hr  lll■\t'lll|lnll'nl  nl  ini|ir<>\ t-il 
inalrri.il'  lia\i'  Imi^  l>r«  ii  licit  iilo’  aiin^.  Ilcrcnlc~  mi\\  itllci'  an  cMcntlcd 
••cric'  III  \(i  \cnl  Slitiil-l’critiil  l)cla\  IJccliic  IJIa'l  in^  ( !a(i'.  I  lic\  arc 
nianulactnrcil  In  Inrni'li  l\\cnl\-M'\cn  cIu'cIv  limcil  ilclav  interval'  williin 
a  |iciiiiil  III  a|i|irii\iinalcl\  inilliM-cunil'. 

Til  liclji  aci|nainl  vini  with  llii'  cvicnilcil  'cric'.  lien  ulc'  Ini'  |irc[iarcil  a 
lln-|iai;c  liiinklcl  ilc'criliinj:  llic  cliaracicri'lic'  nt  the  ca|is.  iinlicalcil  U'C'. 
and  icciiinincndcd  |iriiccdnrc'.  Il  vmi  dnn'l  aircadv  have  a  cnjiv  nt  tlii' 
valnalilc  cuidc.  vnu  II  v\anl  In  a'k  vinir  llcrcnic'  rc[irc'cnlali\ c  Inr  nnc. 

\l  the  'ainc  lime,  lie'll  lie  ulad  In  lell  vnu  inure  almiil  linw  llereiile> 
MLi'lin^  (!a|i'  can  hc'l  nieel  vmir  '|ieei(ie  rei|iiirenient'. 
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rlit'  I  ilU“.  ()!  lM‘tl  oi  liiiu'stont'  fouiul  in  tlii‘ 

Hcllftontt*.  I’rnnsvh  ania,  arra  ratrs  fxtriMiu-lv  high  in 
({na!it\.  It  h.is  an  a\fragr  thickness  ot  70  ft.  .nul  dips  from 
7.j  t(T)0  . 

rhe  National  (Npsnm  (a)inpanv’s  operations,  which  take 
place  on  the  noitli  side  of  the  \allev  in  the  stec‘p-dip  poi- 
tion  of  the  ht'd,  first  started  as  a  surface  (|narr\ .  .Some  \fars 
ago  tlu“  opc-rations  wcmc-  forced  nndc'igronnd  lH“cansc‘  of 
the  incrc'asijig  depth  of  the  limcvstone. 

K.  1-  Kreidc'i  s  article'.  "Mining  l.imestone  in  a  Det'p 
l*enns\  1\ ani.i  Mine."  starting  on  page  107  dc'scrihc's  the 
geological  formations  and  traces  the*  de\eloj)ment  of  this 
properf\  from  a  snrfac'e  to  an  nndergromid  oper.ition.  and 
outline's  SOUK'  of  tlu'  nu'tliods  nsc'd  in  tliis  transition. 

o  o  o 

Hc'c'c'iitK  tlu'ic'  has  ht't'ii  a  markc'cl  trc'iid  to  nndc'rgronnd 
cacc'iiis  for  the'  storage  ot  l.P  gas  rathc'r  than  the'  comc'n- 
tional  ahox  e-gronnd  tank-storage*  nu'thod. 

ffe'siele's  the'  sate  tv  f.icte)!  in\e)l\e'el  tlu'ie'  is  alse)  a  ele'cicle'el 
financial  aehantage'  to  tliis  ne'w  nu'thod.  It  has  hevn  e*sti- 
mate'el  that  mule'igronnel  stenage'  ce)sts  rim  appreiximate'K 
S4  to  SO  pe'i  harre'l  compare'el  \\  ith  the'  823  pe'i  h.erre'l  cost 
for  snrfae  e'  steirage'.  Onite'  a  sa\  ing. 

Ke'nix  Scissem.  Inc..  nnde'rgre)miel-,sfe)ragc'-ca\ ern  spe'- 
cialists  of  Tnlsa.  Oklalioma.  is  neiw  e'ligage'cl  in  “Ope'iafiem 
roelhnnte'i."  a  large'-sc  ah'  mining  proje'ct  which  will  pro- 
\  ieh'  se'ce'ial  of  the*se'  c'ace'rns  for  the'  storage'  of  I.P  eas  in 
the  \  icinitv  of  .Mielelh'feiwn.  Ohio. 

H.  1..  Ilemgh  of  I’ittshnrgh.  whe)  has  hael  e'xte'iisive  c'on- 
fac'fs  with  “Ope'r.itiem  Todhimte'i."  write's  an  nnnsnallv 
inte'ie'sting  article*  on  this  ope*ration.  W’e*  are*  tortnnate'.  alse). 
in  he'ine  .dile*  to  use*  some*  e'\c'e'lle*nt  nnele'igronnei  photo- 


mmmm  KDI  IOHI  \I.  S  I  .M'F:  Iwh  n  |.  O  Nnn  . 
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I  Down  IV.  .Xwociatc  Editor.  Kdw  .vkd  I.,  ('.ham. 

I VM/I  .\rt  Editor.  How  ahd  H.  Die  kson.  Vroductum 
'/e/rie/c'i’r.  .\.  J.  .AekneMW,  Aihirtisiin:  MutMUt-r. 
MoMe.ovenev  H.  He  nii.  Director. 
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IVnnsvIvania  Mine .  107 

H\  F.  L.  Khuokh 

( fpe'iation  Teidlmiite'i .  17.3 

H\  H.  1..  Horeai 

riu'  Mammoth  Fool  H\ elroele'c  tric  Froje'c  t  .  1S2 

H\  Ni  \  n.i.K  S.  I.oNe; 

Small  Blasts  .Sole e'  Uniepie*  Frohle'in  l.S7 

By  William  F.  I  l.dlste'ael 

N'e'ws  Note's  ISS 


\irHs  4in<l  opiiiiuiiv  thr  Miilhors  <»t  articlr^  in  thi%  piiltliiMliiMi 

4irt*  their  (mn.  ami  tht‘%  tin  nul  iM‘C'e«>varil>  repn'M'til  thitM*  i»l  the  piihlikhrr 


graphs,  com  te'sc  of  I'e'xas  I'histe'i  n  I  r.msmissie)n  ('orpor.i- 
tion.  te)  illnsfrate'  this  .irtich'  he'ginning  em  page*  173. 

o  o  e 

I’pon  c'omph'tiein.  the*  .M.immotli  FimiI  I  1\ clreie'Ie'etric  Froj¬ 
e'ct  will  adel  I20.(KKI  kw.  to  Sonthe'in  ( .'alifeirni.i  Felison’s 
ge'ne'ratiii'g  facilitie's  at  Big  (ae't'k.  This  will  m.ike*  a  tot.d  of 
Wvfv.tKK)  kw.  av  ailahle*  from  this  s\  ste'in  to  me  e't  the*  ne'e'els  eif 
peiwe'r-lmngrv  inelnstrial  Semthe'in  (ailifornia. 

d  he*  preije'ct  cemsists  eif  the*  M.immofh  Fool  D.im.  w  hich 
will  cre'ate*  a  re*se'r\e)ir  of  12). IKK)  aere'-fe'e'f ;  an  S-inih'  2(Mt.- 
elianu'te'i  powe'r  tnnne'l;  anel  .i  two-nnit  powe'i  honse*  as  we'll 
as  othe'i  ne'C'e'ssarv  strncfnre's.  '1  he*  .irtich'.  outlining  flii* 
highlights  of  the*  proje'ct  .mel  m.m\  ol  the*  import. mt  con¬ 
struction  proc'e'elnre's.  starts  on  page*  IS2.  It  is  inte*re'stingl\ 
•mel  f.ictn.dh  writte'ii  hv  .N’e'v  ille*  S.  Long,  re'sieh'iit  e'ligine'e'i 
for  the*  proje'ct.  o  o  o 

( )ne'  ne'\  e'l  know  s  just  w  h.it  joh  ei\  n.imife'  w  ill  ne'\t  he*  e  .dli'el 
upon  to  elo. 

Down  on  Marvl.mer.s  F.iste'in  Shore*  a  contr.ic  tor  le'ee'iitK 
ran  into  difficnitii's  that  ri'sponeh'el  to  el\  n.miite'  s  ege'iith* 
nnelging.  He*  w.is  e'le'cting  .i  l).irr.ick-t\ pi*  hiiilding  in  w  hich 
the*  j.ick-slal)  me'thoel  was  he'ing  nse*el.  With  this  me'thoel  the* 
fliMir  slah  is  pome*el.  anel  .i  se'p.ir.ition  componnel  is  the  n 
spre'ael  ove'i  this  he'fore*  the*  pouring  ot  the*  roof  skill.  F|)on 
Ii.iieh'iiing.  the*  reHit  slah  is  j.icke'el  into  position  anel  holte*el. 
Iiii.igine*  the*  c'ontr.ictor's  surprise'  when  he*  elisc-ov e'le'el 
th.it  the*  se'p.ir.ition  componnel  eliel  not  work,  .mel  the*  lioor 
slah  h.iel  he'e'ii  r.iise'el  with  the*  riMif. 

The*  prohh'in  w.is  how  to  se'p.ir.ite*  the*  sl.ihs  without 
elamage*  to  the*  roof.  .Norm.il  mi'tlioels  t.iiling.  the*  ceintractor 
re'sorte'el  tei  Blasting.  Te'sts  jirove'el  th.it  I-o/.  charge's  ol  10'. 
ege'lafin  we're*  just  right. 

For  a  hrii't  account  of  this  prohh'in  .mel  its  solution, 
ph'ase*  turn  to  |).i'ge'  ISO  .nid  re'.iel  the*  short  article*  1)\ 
William  F.  ff.dlste'ael. 
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Helping  build  today’s  biggest  dams 

-GARDNER-DENVER 


Gardner-Denver— the  No.  1  choice  in 
compressors  •  •  •  rock  drills  •  •  •  and  air  tools 

EQUIPMENT  TODAY  FOR  THE  CHALLENGE  OF  TOMORROW 

GARDNER  -  DENVER 

Gardn.r-Dcnver  Company,  Ouincy,  Illinois 

In  Canada:  Gardnor-Donvor  Company  ICanadal,  Lid.,  14  Curity  Avo.,  Toronto  16,  Ontario 


THERE  S  NO  SUBSTITUTE 
FOR  MEN 


In  const  ruction — on  jobs  Inrue 
jind  small  —  the  trained  (lardner-  ■  ■  ■ 
I )<‘nver  erjuipnient  siH'cialist  has  BAAiJ 
heli>*‘d  many  solve  air  €*fjuipment  "* 

problems,  minimize  down  time 
and  lost  production.  At  (Jardner- 
Denver  there’s  no  substitute  for 
men — our  100-yt*ar  philo.sophy  of 
growth. 
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I’KI  SIDI  M 

(  I  IM  \X  MOIMiDI  M  M  (  OMI'AN^ 


A  III  (»{V  ru  pli  y 

I'^itwk  ( (K)i.iiM  (.11,  ,1  iiiiiu-i  Iroiii  .1  iniiiiii<4  l.iiniU.  Ii.is 
worked  liis  \\.t\  lip  Iroin  mine  helper  to  head  flie 
uiirld  s  I  nvest  and  leading  mol\  l>deninn  eoinpanv . 
Morn  in  Ihipid  (.'it\,  .South  Dakota,  tlie  son  ol  \l.  F.  and 
( >sie  (Smith  I  ( ioolli.mali,  I'l.mk  was  snrronnded  with  min¬ 
im'  at  the  aee  ol  sexenteen  when  liis  l.itlier  hee.nne  presi¬ 
dent  ol  the  (ailoiado  School  ol  Mines.  It  was  thus  loifii'a! 
th.it  the  men  ol  the  lamiK  should  he  schooled  ther(‘,  and 
he,  his  two  hrothers,  and  his  son  heiame  t'radnates  ol  the 
( 'olorado  Si  hool  ol  Mines. 

I’rank  hea.m  his  minim;  career  with  the  I’.  S.  I’nel  ('om- 
p.nix ,  w  orkine  two  \  ears  .is  a  co.il  miner  at  Mohrland,  I'tah. 
In  IDVI  he  joined  (diniax.  .md  h.is  r(‘niained  in  its  emplox' 
exer  since.  One  ol  his  lirst  johs  xx  as  |).nticipatim'  in  xxhat 
XX. IS  then  the  hii;«r<-st  nndereronnd  hl.ist  on  record,  xxhirh 
initi.ited  the  c.ix  ina  sx  stiaii  on  tlii'  I’hillipson  lex  el  at  ( !lim.i\. 
rhis  hl.isl  consnnied  I  l()..'j(K)  pounds  ol  dx  n.nnite.  ami  xx.is 
deton. lied  xx  ith  (i,  k'rO  elet  trii  hl.istine  c.ips.  I  lie  shot  also 
III. irked  the  he<;ini  ina  ol  l.iri;e-si-.de  prodmtion  ol  ore  .it 
(lini.ix.  lor  the  enaineers  c.dcni.iled  the  hia  hl.isl  hroke 
■  x.'rtMMHI  Ions  ol  oic  .md  ni.ide  .mother  ."rlHI.IMH)  tons  .ix  .lilahle 
.IS  .1  result  ol  the  c.ix  ina. 

\l  the  lime  ol  this  hl.ist  I'r.ink  xx.is  a  mine  helper,  hnl 
he  xxorked  ihronah  ni.mx  ol  the  oper.itina  jobs  in  the  mine 
.md  i  om cntr.itoi  helore  hecomina  .issist.mt  mill  siiperin- 
t(  ndent.  .Snhseipienllx .  he  hee.nne.  snci-essix clx .  assist. mt 
mine  snperinlendent.  pl.nmina  director,  .issist.mt  i;ener.il 
snpcrmtcndenl.  acner.il  superintendent,  resident  ni.m.iaer. 
aener.il  m.m.iaer,  xiie  president  in  Ml.ll.  .md  director  in 
M).").').  Me  .issnmed  his  present  post  ol  president  on  |nne  1. 


19.59.  (.'limax  is  noxx  a  dix  ision  of  .\merican  Metal  Climax, 
Inc.,  since  its  mcri'cr  with  the  .\merican  Metal  (Company 
ill  Jannarx  ,  19.58.  Frank  is  a  x  ice  president  and  director 
of  the  parent  firm. 

In  World  W  ar  11  he  serxed  xxith  the  .\rm\'  Kngiiuvrs  in 
Alaska  and  the  .Mentians,  xxhich  made  him  keeiilx’  axxare 
ol  the  xast  distances  in  xx  hat  is  noxx  onr  laraest  state,  and 
also  axx  are  that  climatic  x  ariations  tluTc  are  ipiite  toreij'ii 
to  the  thinking  ol  most  Americans.  Fxcept  tor  three  months 
at  the  Field  Olficers  SchiMil  at  Fort  Melxoir.  N’iri'inia,  in 
1944,  Frank  spent  the  xx  hole  xxar  xxorkim;  out  ol  three  loca¬ 
tions  in  Alaska  — .Adak  in  tht*  Alenti.ms,  Fxenrsion  Inlet  in 
sonthiMst  Alaska,  and  on  the  Yukon  Mixer  at  C.ilena. 

He  xxas  station  em'ineer  in  chari'i*  ol  constrnction  and 
enaineerini'  xxork  at  (hih'iia,  xxhere  the  .Army  xxas  hnildiiii' 
an  intermediate  airport  tor  planes  heing  terried  to  the  Ihis- 
siaiis.  At  Fairbanks  xxe  delixeri'd  planes  to  the  ihissians, 
XX  ho  Ilexx  them  to  an  airfield  xxest  ol  \ome  helore  taking 
olf  lor  Mnssia.  Iliis  jump  xxas  ()(M)  mih's  long,  so  that  an 
intermediate  station  lor  tm‘l  and  snpplii's  xxas  need(‘d  at 
(>.dena.  located  approximatelx  7(KI  miles  up  the  Yukon  Irom 
its  month. 

In  the  Aleutians  the  job  nnd(‘rt.ik(‘n  xxas  the  constrnction 
ol  air  liases,  docks,  sea  xx.dls,  harbor,  housing,  and  xx.ire- 
hoiise  lacilities.  The  job  at  .Adak,  xxhile  not  huge  in  com¬ 
parison  xx  ith  some  ol  the  Armx  constrnction  johs  on  loreign 
soil,  xxas  the  hugest  attempted  anxxxhi're  until  th.it  time  on 
.American  soil.  Frank  xxas  opi'r.itions  olficcr  here,  xx  ith  much 
ol  the  xxork  contracted  to  Americ.m  constrnction  firms. 

.Along  xxith  his  job  of  president  ol  (iliinax  Molxhdennm, 
Fr.mk  is  also  president  ol  the  (dimax  I’ranimn  (iompanx 
.md  holds  doxxn  a  host  of  johs  .is  president  and  director  ol 
other  ( ilimax  snhsidi.iritxs.  I  le  is  .ilso  a  director  ol  the  (iolo- 
r.ido  .School  of  .Miiu's  Hese.irch  Foundation,  tlu*  (iolorado 
N.itional  M.ink,  and,  until  hi*  moxed  Fast,  xx.is  a  director 
ol  the  (iolor.ido  Ch.nnher  ol  Commerce  and  the  Mountain 
St.ites  Fmploxers  (amncil. 

Me  IS  .1  memher  ol  the  Western  Coxernors’  Miner.il  .Ad- 
X  isorx  Conncil.  .md  ch.iirm.in  ol  the  M.iteri.ils  Adx  i.sorx 
Mo.iril  I’.inel  on  Molx  hdennm,  N.ition.d  \cademx  ol  Science. 
M.iteri.ils  Adx  isorx  Mo.ird  (aimmittee  on  Melr.ictorx’  Metals. 
Me  is  .1  memher  ol  the  American  Institute  ol  .Mining  and 
Met.illnrgical  Fnginivrs,  a  conncihn.ni  of  the  .Mining  and 
Met.dlnrgical  Societx  of  .\merica.  .md  .i  memher  of  the 
Color.ido  Mining  Xssoci.ition. 

Since  mox  ing  F.ist  he  has  m.ide  his  home,  temporarilx’ 
.it  le.ist.  in  (heenxx  ich.  Connecticut. 
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Editorial 


Incentive  M  akes  the  Difference 

A  item  Imrird  in  tin*  back  pact's  ot  tlu*  hiisiiicss 

of  a  (lailv  paprr  nvcnfly  was  cic'cotod  to  flic‘  report 
of  the  Atoiiiie  Eiieri'v  ('ommission’s  release  of  statistics  on 
domestie  nraiiiiiiii  produc  tion  and  ore  reser\c“s  in  the  yc*ars 
lhlS-195h.  I  lu‘  newspaper  item  was  eorrc’c  tly  lu'acllined 
'"Uraninin  ()ntpnt  Soars.  'I  he  luMclIine  minlit  has  t"  said 
"Ontpnt  Sk\ roc  ket«“d,”  for  the  eommission  re|X)rtc-d  output 
of  ore  was  ol.tMK)  tons  in  U)4S  and  more*  than  h,(K)0,(KM) 
tons  in  HfYff. 

l)onn*stie  ore  res«‘r\es  of  nraninin  shot  np  almost  as 
mneh  -  from  l.(MK).(KM»  tons  in  UMS  to  SS,‘MK).(KK)  tons  in 
IfO).  'I'liis  fahnlons  inc  rease  of  1 1 1  times  for  ore  prodnetion 
.md  Sh  times  for  ore  r«‘ser\es  should  he  taken  as  a  trihntc* 
to  tin*  \m<*riean  minine  indnstrv.  which  rose  to  a  national 
enn“ri'enc\  .md  found  nraninin  ore  at  a  time  when  it  was 
widelv  held  th.it  the  U.  S.  was  in  dire-  need  ot  nraninin  and 
without  the  domestie  resonrei's  to  nuH't  that  net'd.  And  the 
indnstre  not  onte  ^ot  out  and  prospected  for  ore.  hnt  also 
speeded  np  to  more  than  adtspi.ite  prodnetion  in  \(*ry 
short  order. 

fh'sides  the*  dilii;enee  .md  energy  of  \merie.m  men  and 
m.m.itienient  in  mining,  one  tin  flier  element  in  the  ac  hieve¬ 
ment  should  not  he  ov  erliMiked.  I  he  Government,  in  th»‘ 
eniemenev,  set  a  domestie  price  hiiih  enoni'h  to  m.ike  it 
worthwhile  to  prospect  for  the  on‘  and  fnrn  out  the  pro¬ 
dnetion.  It  h.is  heen  s.iid  hv  some  th.it  the  pricf  set  was 
too  In'eh.  and  that  the  (awernnient  w.isfed  tin'  t.ivp.ivers 
monev  in  .i  needless  snhsicK  to  the  mining  indnstrv. 
Whether  or  not  this  is  tine,  the  fact  remains  th.it  the  price' 
set  persii.ided  niini'is  .md  prospec  tors  to  einh.irk  immedi- 
.ifeK  on  fin.mei.ilK  iisk\  xentnres  in  the  face  of  ^reat  odds 
and  to  hrina  forth  the  desired  mef.d  to  mec't  the  n.itions 
need. 

For  sneh  .i  sti.iteaii.dK  import. mt  ore  the  price  p.iid 
d.oes  not  seem  i'\iH‘ssi\e  from  the  t.i\|i.i\ ers’  st.mdpoint. 
The  axer.iee  price  p.iid  for  oie  oxer  the  12-xe.ir  period  xxas 
810  1  1  per  ponnd.  or  .i  tot.il  of  SSSS  million  for  the  jnoeiire- 
iiient  of  nr.mimn  eoneentr.ite  (  U  flnse  fianres  inehide 

pnrc'h.ises  from  prix  ate  producers,  cost  of  operafina  the 
Vl'KNoxxned  mill  .it  Monfiec'llo,  I't.ih,  .md  of  xx-eiahinil. 
sampling,  ,md  .iss.ix  intj,  hnt  exehide  depreei.ition  on  \FG- 
oxvned  f.ieilities.  honns  p.ix  nienfs  for  initi.il  ore  prodnetion. 
and  x.m.idimn  |>mch.ises. 

I()() 


The  point  to  he  taken  from  these  rc'cc'ntlx  issnc'd  statistics 
is  that  xvhen  the*  (iox eminent  xvants  production  of  orc's  on 
xvfiieh  the  price  is  fixed,  it  can  nsiiallv  j^i't  it  hv  sc'tfiii!'  a 
realistic  price  xvhieh  xvill  jirox  ide  some  ineentix  c'  to  the 
minina  indiistrw  \\  c*  are  not  in  taxor  of  lush  snhsidic's.  nor 
do  xx’e  feel  that  the  hc'st  interests  of  the*  nation  art*  si'ixed 
xvhen  the  price  for  a  met.il,  such  as  silx or.  is  sc't  so  far  heloxx 
the  xxorld  price  for  the  metal  fh.it  silxor  eonsnmers  are 
Ix'iiefitc'd  at  the  expense  of  the  silxer  prodneers. 

ItiXploAi ves  l!.n^lneer  Award 

He^iimini'  xvitli  the  contest  xoar  1959  the  basis  of  'I'iik 
Exei.osix Ks  K\(a\Krn  axxard  to  the  National  (’rushed  Stone 
XssiK'iation  ipiarrit's  xvill  he  ehant'ed.  On  the  nexx  h.isis  the 
hron/e  plaijiu'  xvill  hc'  presented  to  the  plant  of  the  meniher 
of  the  National  ('rushed  Stone  .X.ssoeiation  xvhieh  operated 
fill'  greatest  nnmher  of  conseentixo  davs  xx  ifhont  a  disahlim^ 
xxork  injury.  Ilerc'tofore  the  axxard  has  Ihh'ii  made  to  the 
memhi'i  <|n.irrx  h.ixin^  the  best  record  in  the  N'.ition.il 
.Safety  (.'ompetition. 

'I'he  nexx  criterion  ot  the  axxard  xvill  he  more  fitting  in 
X  iexx  of  the  dix  ision  of  the'  National  (irnshed  Stone  .Associa¬ 
tion  safc'tv  contest  into  fixe*  man-hour  groups  and  the  pres¬ 
entation  of  an  .ixvard  tor  outstanding  safetx  perform. inee 
to  the  (jn.irrx  xx  ith  the  highest  st.incling  in  e.ich  gron|). 

riie  Aeeidenf  I’rexenfion  (aimniittee  ot  the  N'afion.il 
(.'rnsfied  Stone  Association  has  ajiproxed  the  nexx  standard 
for  rill  Fxi’i.osix  K,s  KNcaxi  KH  axxard.  I  he  hron/.e  plaipie 
xxill  he  presi'iifed  to  the  pl.inf  xxhich,  .it  the  close  of  the 
confc'st  yt'ar.  has  hec'ii  operated  the  greatest  nnmher  of 
eonsecnfix  e  chivs  since  its  last  disabling  xxork  injnrv.  and 
xx  hich  has  thronghont  this  period  complied  xx  ith  the  rules 
of  the  association  contest. 

I’lii  Kxi’i osix  Ks  KNcaMni  .ixx  .ird  xvill  he  presented  each 
xc.ir  .if  the  animal  conxc'iifion  of  the  association.  \t  the 
next  .innn.il  nu'c’ting.  Fi'hriiarv  22-24,  19(^).  Tiir  I'xn.o- 
sixK.s  IxM.ixrm  axxard  xxill  he  made  for  the  contest  xear 
I95S  on  tlu'  former  h.isis. 

The'  publishers  of  Tiir  Fxei.osix  r:.s  KsiaNn  ii  and  the 
Xccidc'iit  Prexi'iition  ('ommitti'c'  fec'l  th.it  .in  axxard  to  the 
pl.int  XX  ith  the  longc'st  contiimons  rim  ot  aeeident-frc'e  d.ix  s 
xxoiild  do  mneh  to  stinml.itc'  safety.  The  nexv  plaipie.  to 
he  presented  .i  xt-ar  later,  xvill  he  on  display  .it  the  19(i() 
iiH'c'ting  for  nu'inhers  of  the  .issoc'i.ition  to  see. 
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IVlInin^  Limestone 
In  A  Deep  Pennsylvania  \iine 

National  Ciypsum  C'ompany  estahlislied  a  nolahle  safety  rerttrcl  >vitli 
m«»clern  me  th  ods  in  its  Kellefonte  ine 

K.  1..  KHKIDKH” 


TV  y  A  l  IONAl.  (iVl’M'M  {OMl’ANv's 
i  Nl  fontf  Mine  is  located  in  (Centre 
(!onntv.  I’ennsvix  ania.  on  the  eco- 
maplheal  center  line  ot  tin*  St.ite,  near 
the  town  ol  Helh-tonte.  Aericnltnre. 

®  Mcri  iilcs  I’owilcr  (^>nip.in> 

I’iltsliiiruli.  I’ciiiisx  l\  .mi. I 


mannfactnrini'.  and  the  production  of 
limestone  and  liiiK'stone  products  ar»‘ 
tilt*  principal  occnp.itions  of  the  .irea. 
with  the  last  mentioned  m.ikino  .m  im¬ 
portant  contrihntion  to  the  economic 
welf.ire  of  the  commmiitv. 

This  is  .1  din'c  t  residt  of  the  existeiu'e 


ot  a  hed  of  linn‘ston*‘  knoxxn  .is  the 
I  .oxx  ex  ille.  or  WdiMitine.  hed.  Mthonnh 
it  h.is  heen  reconni/ed  in  .uljoininii 
.ire.is.  it  presents  its  hest  phase  in  the 
Ifellefonte  x  icinitx  xx  tu’ie  the  thii  kness 
.ixer.iiji's  7t)  ft.  of  hi'4h-(|n.ditx  lime¬ 
stone.  in  f.ut.  one  of  the  txxo  hii;hest 
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I'K.l'IU'',  I:  riic  sliriiikaitc  vtopc  inclIiiMl  of  milling  was  used  on  the  first  level.  It  consisted  of  stopes  .'flHI  ft.  in  leni;tli  with  4l)-ft.  pillars  between 

stitpes.  Sufficient  pillars  were  maintained  to  present  caviiiK- 


(|iMlil\  limrstoiu's  in  flir  I'liitcd  St.itcs. 

I  lie  pun-  stoiu'  is  ciK-asiHl  in  lowfi 
piiiitv  liincstDiu's  on  lioth  sides  and 
tlie  lop.  I  ndeiKina  fins  l)ed  is  liiali- 
cpialitv  liinesfone  wifli  euMler  siliea 
eontent. 

(^eoloi^ieal  Korniation 

Dniine  tlie  ijettloaical  lorm.ition  of 
file  limestone  tlie  beds  wcii*  a  s\  nc’line 
w  ith  \.lv  and  S.W  .  avis.  I'lie  toji 
eroiled,  resnltine  in  two  jiarallel  si'ains 
I  miles  apart.  ( )n  the  north  side  of  the 
\alh-\  ilose  to  Ifellefonte.  the  dips  are 
steep,  r.meina  from  To  to  h(l  N’.W’. 
whereas  on  the  south  sidi*  the  dips 
ran<4«-  from  2(1  to  >(•  .S.l“'.  The  N’.i- 
tional  (hpsnm  operation  is  in  the 
northerlv  and  steep-di|i  portion  of  the 
hed. 

Dnrina  the  earl\  da\  s  of  the  lime¬ 
stone  developnuMit  in  this  ar«*a  the 
operations  eonsisteil  of  snrfaei'  ipiairv  - 
ine.  I'his  mine  started  as  a  snrf.iie 
operation  niuh'i  the  management  of 
the  ( diemic  al  I  ime  (  amipanv  ami  lon- 


I  Kil  HI!  2:  When  the  second  IcscI  ssas  o|H'ncd  and  with  the  adoption  of  the  snhicsci  stopini; 
method,  hlast-holc  drillinu  was  chanued  to  a  rini:  pattern  in  a  vertical  plane. 


I()S 
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tiiiiu-d  ill  that  iiiaiiiici  until  the  iii- 
fUMst  (1  (h  ptli  fort'fil  .m  iiiKh‘iai()uiul 
opcr.itioii.  wliicli  hnnan  in  19'3h.  Na¬ 
tional  (i\  psnin  (aiinpanx  ai  ijiiiirtl  con¬ 
trol  in  1940. 

riulcr^ronnd  Miiiiin^  Operation 

I'o  hcain  the  inulcinroniul  opera¬ 
tion.  an  inelinetl  shaft  .it  IS'*  w.is 
(hi\en  appioxiin.itelv  1.2(K)  ft.  south 
of  the  limestone  fonn.itioii;  this  inter- 
ser  tecl  tht“  heil  .it  tlu“  oOO-ft.  lex  el.  A 
•  )0-in.  eon\e\()i  helt  was  inst.illed  to 
eaiiA  till’  limestone  to  the  snrf.iee.  .\ 
;4\  r.itorv  ernsher  loe.ited  on  this  SOO-ft. 
lex  el  {H'l  forms  the  prim.n  x  enishina 
opei  .ition. 

I  he  shrink.iae  stope  method  of  min- 
ina  was  used  on  this  lexid  (see  Kiaiire 
1).  '1  his  eonsisterl  of  minina  stopes 

3(K)  ft.  in  lenath  with  40-ft.  pill.ns  be¬ 
tween  stopes.  I  he  w  idth  from  footw  .dl 
to  li.iimina  wall  .ixeraijeil  70  ft.,  with 
.1  lu‘iaht  of  approximatelx  200  ft.  de- 
pendina  on  the  snrtaee  elex. ition.  Snf- 
fieient  pill.ns  xxere  maintained  to  pre- 
xent  e.ixins'  and  hreak-throni'h  to  the 
sni  f  aei‘. 

I  he  hrokeii  stone  xx  as  loailed  into 
e.irs  from  elintes  and  raises  th.it  xxere 
loi'.ited  hetxxeeii  the  iii.iin  drift  and  a 
ari/./lx  drift  30  ft.  .ihox e  the  in.iiii  drift. 
I'ixe  ehntes  xxert*  prox  ided  for  e.u  h 
stope  .111(1  the  stone  fraainents  xxere 
dr.ixxn  from  the  sto|ie  thronah  the 
finaer  r.iise  at  the  snhdrift.  redneed  in 
si/e  1)X  hl.istina  and  sledi'ina  to  p.iss  a 
lO-in.  aii//I\. 

Stopin^  I’roeednre  (.'hanaed 

( triain.illx .  stopina  oper.itions  xxert' 
performed  hx  drillina  and  hl.istina 
hori/ont.illx  .dona  the  footxx.ill  .md 
h.maina  xx.ill.  I  he  hre.ik.iae  xx  ith  this 
method  xx.is  not  s.itisf aetorx'  .md  left 
nint  h  to  ht'  desired  as  the  tenter  por¬ 
tion  fr.istniented  in  l.irae  pieces  he- 
t.iiise  of  the  exeessixe  hnrden  on  the 
holes.  'I  his  method  .ilso  presented  the 
pidhlems  of  trimmina  the  roof  to  .is- 
siire  safetx  .md  the  control  of  dr.ixxina 
the  stopes  to  prox  ide  the  desired  xxork- 
ina  heiaht. 

W  ith  the  siittessfiil  .idxent  of  tli.i- 


mond  drillina.  ih,*  shrink.iae  stopina 
opt'r.ition  xx.is  perfonnetl  hx  drillina 
1.30-1 1. -Iona  hori/.ont.il  holes  from  each 
end  of  tilt'  stope  to  the  center.  This 
imjiroxt'd  the  afore-mentiont'd  eon- 
ditions.  hut  thex  xx  t'it'  not  re.illx'  solxed 
until  the  ojx'nina  of  the  sei-ond  lext'l 
.111(1 .1  eh. mat'  to  snhlt'x  t'l  stopina  meth¬ 
ods  (  set'  Ki|^nrt'  21. 


With  tilt'  opeiiina  of  the  second  lex  cl 
.md  till'  .idoption  of  tlu'  snhlt'xel  sfop- 
ina  method,  hl.ist-hoh'  drillina  js  noxx 
dont'  in  .i  rina  p.ittt'in  in  .i  xt'itieal 
plant',  lilt'  aii//lit's  .md  e.n -lo.ithna 
poekt'ts  li.ixt'  het'ii  rt'pl.iet'd  hx'  .i  )ox 
lo.idt'i  IS  IIH  XX Inch  lo.ids  dirt'et  from 
stopt'  opt'iiin^s  on  tlu'  h.nil.iat'-lext'l 
elex  atioii. 


HANGING 

WALL 


21  20 


FOOT- 

WALL 


i'K.l'HK  .'4:  Kinit-tlrill  rtiiintls  similar  to  llic  patti-ni  shown  in  this  tIiaKrain  art-  tlrilli-tl  parallel 
to  the  slot  at  S-ft.  intervals  and  hlasted  into  the  open  ent.  t  he  holes  ranue  Irom  approxiniatelv 
.)4  to  ft.)  ft.  in  lenuth  and  are  loaded  with  (ielamite  I. 
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to  those  shown  in  Fimire  3  are  then 
drilled  parallel  to  the  slot  at  S-lt.  inter¬ 
vals  and  blasted  into  the  open  slot. 

The  .stope  is  nndercnt  hv  dris  ini'  a 
45  rai.se  to  the  hani'iiii'  wall.  Holes 
are  drilled  parallel  to  the  raise  and 
blasted  to  the  raise  pre\  ions  to  rinii 
l)lastini'. 

The  broken  stone  is  loacKd  hv  Jov 
IcS  IIH  loaders  into  l()-ton-eapaeit\ 
ears  whieh  are  trainined  to  the  ernsher 
station.  The  loaders  operat»*  in  a  posi¬ 
tion  at  rit'ht  an^h's  to  the  hanlaee  drilt, 
with  the  boom  ol  tlu‘  lo.uler  extemlini' 
o\  (M  the  ears  inakini'  it  possihh*  to  loatl 
tlie  train  witliont  switehinif  the  ears. 

TIu'  mine  prodnet  is  ernshed  and 
screened  in  si/c's  from  \  to  2'i  in.  The- 
larger  si/c-s  are  used  tor  c'aleininn  in 


'Die  same  sto|)e  dimension  and  pillar 
pattern  as  j)re\  ionslv  deserihc'd  wc*re 
maintainc'd.  A  12  hv  Ih-lt.  haiilaee 
drilt  is  dri\cn  in  the*  i^ood  lime-stone 
about  30  It.  awa\  Irom  the-  lootwall. 
I’ixc  loading  opc-iiinns  are  dri\<-n  oil 
the  h.ndai'e  drilt  peipendienlar  to  the 
lootwall.  Ih-lled  lini'er  raises  arc- 
driven  Irom  the-  c-iid  ol  the-  loading 
opc-niiiics  into  the-  stope-. 

In  c-aeh  jiillar  hc-twc-c-n  stopc-s  a  raisc- 
is  dri\c-n  to  the-  Ic-vcl  above-.  Thirtv 
lee-t  above-  the-  hanktiee-  le-ve-I  alonjf  the- 
lootwall  .1  drilt  is  elrive-n,  which  oj)e-ns 
the-  lop  ol  the-  lini^e-r  raise-,  l-'rom  this 
(hilt  the-  slope  is  mielerent.  One-  hnn- 
che-d  and  thirtv  le-et  above-  the  llooi 
at  the-  hanl.iee-  leve-l  anothe-r  drilt  is 
drive-n  alone  the-  looivv.tll.  I'his  e-le-va- 


tion  lorms  the-  top  ol  the-  first  snhic-vc-l 
block  that  is  to  he-  mined.  .\t  an  ele¬ 
vation  230  ft.  above  the  hatdatee  lc*vel 
a  drift  is  ope-ne-cl  along  the  feH)tvvall. 
vv  Inc  h  opens  the  sc-eond  .sid>le-v  el  hlcK-k 
of  the-  slope-.  The-  third  block  of  the- 
stope*  is  mine-el  from  the-  first-lc-vel 
ope-ning. 


Kaist-  Driven  in  (.'enter  of  Stope 


To  bring  a  stojve-  into  prodnetion  a 
raise-  is  drive-n  in  the-  center  of  the- 
stope-  frotn  the-  nnde-rent  drift  to  the 
siible-ve-1  drift  above-.  .\t  e-aeh  sid)lc*vc-l 
a  erossenl  is  driven  from  the-  rai.se  to 
the-  hanging  wall  and,  bv  diamond 
drilling,  the  raise-  is  vvielc-nc-d  to  a  slot 
ac  ross  the  slope-.  Hing  patte-rns  similar 


M.\IN  II.Xl'l.AtiK  l.tA  t!i.:  A  iniiu-r  drills  ein  the-  iiuiiii  liaiilaKt-  troin  a  platfonn, 
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LOADING:  A  Joy  loader  operatinK  in  development  work  at  National  (iypsum's  limestone  mine. 


lotaiA  kilns  to  pKuliut'  (jiiic kliinc.  Tlu' 
s?nallfi  si/rs  arc  used  in  tlic  limestone 
plant  to  prorlnee  \aiions  linu’stone 
prorlnets  lor  aarii  nltnre  and  indnstrv. 

Drilling  and  Blasting 

An  MS  1.5  |o\  diamond  tlrill  in  the 
I'x  si/e  is  used  for  all  tlu‘  stope  drilling 
at  this  location.  I  his  machine,  mami- 
faetnred  hv  the  W  heel  Trneine  (a)m- 
pan\  ol  Detroit,  Miehij'an.  is  cfjnipped 
with  a  pilot-tv pe  diamond  lirill  hit 
I's-in.  di.imeter.  Ihe  hit  is  set  witli 
I  )  or  11  carats  of  hort/  diamonds 
\\  Inch  r«‘snlt  in  rapid  pem-tration  of  tlu- 
hit.  I.ife  expeet.mev  of  this  hit  aver¬ 
ages  l.(MK)  ft.  althoneh,  on  occasion, 
hits  h.ive  drilled  ovt-r  14, (HK)  ft. 

Tor  development  work  various  per- 


cnssion-tvpe  drills  are  used:  DB-oO, 
I)H-3.5  Ingersoll-Hand  drifttM;  (d’-.jON 
(ihicaifo  I’nemnatic;  and  IWl  (lardner- 
Denver  stoper.  .Ml  of  these  drills  use 
.1  I's-in.  D.l.B.  jackhit. 

4  he  p<‘rcnssion-tv  pe  drills  men¬ 
tioned  previouslv  are  ns»‘d  in  the  de¬ 
velopment  work  for  driv  ine  drifts  and 
raises.  Ihe  development  lu'adines  are 
driven  S  hv  1  1  ft.  in  si/e.  .\  drilled 
ronnd  consists  of  2S  holes  drilled  on 
2-ft.  centers  and  9  ft.  deep,  nsine  a  con¬ 
ventional  “vee”  cut.  riu'se  lioles  .ire 
lo.uled  with  .i  (>(h  semie«'l.itin  dvn.i- 
mite  (  I.'j  hv  12-in.  c.irtridee)  w  ith 
.ipprovimatelv  4.h0  Ih.  of  dvn. unite  per 
cn.  vd.  of  materi.d  in  the  solid.  I'his 
ch.ir^e  is  deton. ited  hv  hlastine  c.ips 
.ind  safetv  fuse  which  in  turn  are  initi- 


.ited  hv  liinit.icord'*.  4  lu'  lenit.ieord 
off  tlie  fenit.uord  trunk  line  is  cut  in 
lengths  to  .issnre  the  t  enter  hol«‘s  i^nit- 
ine  first  .md  their  innitine  ontvv.ird 
from  llu“  lenfer.  Ihis  mefliod  ^ivr-s 
evcellent  break. lee  .md  permits  easv 
remov.il  of  the  fr.iemented  stone. 

I  he  di.tmond  drill  stopine  holes  are 
drilled  in  a  line  p.ittern  on  S-ft.  lenters 
with  varvine  depths,  as  shown  in  h'i^- 
nre  A  vv  Inc  h  represi-nts  .i  tv  pic.il  stope 
shot.  I  hese  holes  .irc-  loaded  with 
I 'i  hv  2  1-in.  c  .irtridec-s  of  (ielamitc"’^  1 
( .1  ()(('.  seminel.itin  dvn. unite)  on  the 
h.isis  of  ()..)2.)  11).  ol  dv  n.mhle  per  cn. 
v  cl.  of  m.iteri.il  in  the  solid.  A  4()-ei.iin 
I’rim.ieord®  downline  primes  the  first 
cartridee.  I  he  holes  .ire  then  tied  in  to 
“  K<  u  t  ,  s  i’.ii  ( )ll .  1)\ 

I  III  l''.tisii'n-l{iikl<ir(l  (MMiip.iiiy 
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a  IViiiiac-ord  trunk  lint*.  A  total  of  ci^ht 
MS  comuftors  is  positioned  alonn  the 
trnnk  line  to  aeliie\  <‘  the  desired  delay, 
which  depends  on  the  eondition  of  tiu* 
han^in^  wall,  although  it  is  ^(‘iierallv 
delay«*d  toward  the  slot  opening  of  the 
stope.  While  this  method  resnits  in 
^ood  breakage,  some  s»‘eondar\  shoot- 
ini'  is  nec'cssarv.  'I  he  seeondarv  sh<M)t- 
ini'  is  aeeomplished  hv  eon\ cntional 
mnd-rappini'  methods  nsini'  a  f)0'< 
(iMiamite  initiated  h\  Primaeord. 

(.'rushiiii'  and  Stone  Preparation 

We  have  now  traced  flu*  stone  from 
its  origin  into  the  lO-fon  mine  ears 
used  to  transport  the  stone  to  the  pri- 
marv  iO  hv  hO-in.  sini'le-roll  ernsher, 
manniaetnred  hv  the  P(‘nnsvlv  ania 


(Jrnsher  (-'ompanv,  loeat«*d  in  a  |K)eket 
on  the  main  drift  of  the  second  levt'l. 
Fnwn  this  primary  ernsher  tIu*  stone  is 
transported  on  a  30-in. -w  ide  conveyor 
belt  to  the  10-in.  i'vratorv  ernsher  lo¬ 
cated  in  a  pocket  on  the  first  lev  el.  This 
secondary  ernsher,  manniaetnred  hy 
the  Traylor  (annpanv,  dischari'es  stone 
2*2  in.  and  under  in  si/e  onto  another 
30-in.  Iu‘lt  for  transportation  to  the 
ernsher  hon.s<*  on  the  surface. 

In  the  ernsher  and  jnnetion  house 
the  stone  is  r»*dnced  in  size.  This  is 
accomplished  hv  the  use  of  a  \o.  7lt 
Traylor  gyratory  ernsher  and  a  triple- 
deck  distrihntini'  screen  which  si*pa- 
rates  the  broken  stoiu*  into  the  size 
Uronp  in  which  it  belongs  and  deposits 
if  on  a  conveyor  belt  for  transportation 


to  its  eventual  destination.  .\ny  stone 
larj^er  than  2!i  in.  is  fed  into  a  Traylor 
■No.  S  nyratorv  ernsher  which  reduces 
the  size,  and  the  stone  is  a^ain  passed 
over  tiu*  triple-deck  screens. 

Description  of  Plant 

The  stone  is  now  rt*adv  for  the  var¬ 
ious  procedures  iu*ces.sarv  for  the  pro¬ 
duction  of  tiu*  finished  product.  From 
the  kiln  stone  storage  and  kiln  stone 
feed  building  the  stone  is  fetl  info  large 
rotary  kilns  for  the  calcining  proc(*ss. 
ll«*re  tiu*  raw  stone  carbonate  is  sid)- 
jected  to  heat;  this  reaction  yields 
o\id(*s  of  calcium  phis  carbon  dioxidt*. 
From  here  tiu*  oxides  are  p.issed 
through  linu*  coolers  to  tiu*  lime  stor- 
agi*  silos  to  await  processing  for  loatl- 


I 
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l-IMKSTONK  FI.AN'T:  \'u‘\v  (»f  the  mint*  surface  and  plant  hiiildiiiKs  <>f  the  limestone  mine  and  plant. 


Plant  Maiiat;rini‘nt 

I  lu“  National  (N  psiiin  lica(l<|iiai tors 
arc  ill  Hiillalo,  N«‘\\  ^oik,  iiiulia  tlic 
I»M(lci  sliip  of  Prosidoiit  Kiod 
Maiisisc.  I )ii»‘i  tK  Milder  liis  siipciN  ision 
is  l.coiiard  I,.  Hank,  \  ioo  president  in 
eliarae  of  operations.  If.  I!,  (all.  pro- 
ilnetion  in.in.iaer,  eonipletes  the  Ifiif- 
f.ilo  ell. tin  of  eoniin.ind  insofar  as  the 
Belief onte  Mine  is  eoneerned. 

On  the  loe.d  sc'ene,  the  Bellefonte 
oper.ition  is  in  the  e.ip.ihle  li.inds  of 
If.  I'].  (Inst. if  son.  the  jilant  manager. 
B.  (.'arlson  is  superintendent  of  in.iinte- 
n.inee;  I’.  B.irtr.ini  is  snrf.iei'  snperin- 
tendenf;  ,ind  |.  Pinto  is  superintendent 
of  mines.  I’nder  e.ieli  of  these  de- 
p.ii  tnient.d  snperxisors  and  their  fore¬ 
men.  the  (l.iiK  work  is  itl.inned  and 


exei'iited  with  the  utmost  elfieieiiex 
.md  diliai  nie. 


ina.  rill'  lime  is  storerl  in  the  silos  hv 
si/e  and  I'.m  he  reeoxered  seleeti\i*ly 
.IS  desired. 

I'lie  lime  fines,  w  hii  h  ha\e  Been  re- 
eoxered  fhronahont  the  x.irions  pro¬ 
duction  steps,  .ire  proeessed  thronah 
the  h\ih.itc‘  pl.int.  Here,  w.itc'r  is 
.idded  to  the  lime  fini-s  in  .i  Sch.iller 
eontinnons  hv  ili.itor.  I  his  re.ietion 
\  ields  e.ili  inni  h\  (ho\ide.  .md  stiMin  is 
ri'leased.  I  lie  h\  dr.ited  lime  is  then 
p.issed  thronah  .i  sc'p.ir.itor  piiKcri/er 
to  the  h.ia.fillina  m.K'hines  or  to  the 
sc  rew  eon\c-\c)r  to  truck  lo.idina. 

rhc‘  limc‘stonc‘  scrc’c’iiinas  arc-  proe- 
c-ssc-cl  throiiah  the  flour  plant  \  i.i  .i 
rot.iiA  clric-r  .md  B.ivmond  rollc-r  mill 
thronah  the-  exclonc-  to  the-  piilvc-ri/c-d 
lime-stone-  Bin  for  Ba^ajua. 


National  Safe-tv  (aimpe-tition 
M’imu-r  in  I  ft.” 


W  hen  the-  S.ili-t\  Die  ision  of  thc- 
l  .S.  Bnrc-.m  of  \linc-s  eompnted  its 
fiaiirc-s  to  cletc-rniinc-  the-  w  inne-r  of  thi- 
N.itional  .S.ifetv  ( lompelition  .miona 
the-  nndc-raronnd  niinc-s  proclnein^ 
nonmet.illic  niinc-r.ds  for  the-  \  c-ar  HJ.jT, 
the  winnina  c  cmti-st.int  w.is  the-  Bc-llc-- 
tonte-  Mine-.  I'liis  mine  worked  a  tot.il 
of  ni.m-honrs  in  that  vc-ar 

without  snst.iinina  a  lost-time-  injiiiA, 
.1  rc-eorcl  indie. iti\c-  of  the-  thonahtfni 
pl.mnina  and  e-ffie  ie-nt  e\e-e  ntion  with 
which  nie-n  and  ni.in.iae-me-nt  proee-e-el 
with  the-ir  il.iilv  work. 
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Tlic  award  of  tfu"  Sentinels  of  Safety 
trophy  leeoifni/es  a  saf«‘tv  record  bet¬ 
ter  than  that  ol  any  other  nonmetallic 
mine  in  the  I'nited  States  for  the  1957 
calendar  \ear.  I'liis  is  a  significant 
accomplishment  as  it  repri'sents  a  co- 
operatixe  yronp  ellort  of  all  employes 
at  the  plant  and  mine  in  working  to¬ 


ward  an  accident-  and  injury-free  year. 

The  backbone  of  the  company’s 
safety  program  is  the  group  safetx’ 
meetings  at  which  9()'«  attendanct*  is 
consitlered  poor  and  perft*ct  attend¬ 
ance  is  stressed.  Besides  these  meetings 
a  foremen’s  meeting  is  held  monthly 
wlierc  interest  is  stimulated  by  a  pro¬ 


gram  consisting  of  films,  speakers,  and 
topics  of  interest  which  continuously 
stress  safety.  The  company  also  has 
a  1(K)'«  eye-  and  f(H)t-protection  pro¬ 
gram,  but  the  main  contribution  to  its 
enxiabh*  safety  rtH-ord  is  the  worker 
who  thinks  and  acts  with  a  safety¬ 
conscious  mind  and  attitude. 


r 


Operation  ToJKunter 

Lar^e>8cale  mlnSn^  project  near  !V||clcllel«»>«’n,  will  provide  itafe, 

low-cost  underground  storage  f<»r  liquefied  petroleum  t^as 

H.  1..  i«)r(;ii“ 


Rk  knt  iul\  .»iifes  ill  our  Spai-o  Aiir 
toiid  to  dwarf  loss  drainatio,  but 
ocjuallv  important,  do\  t'lopmouts  in 
otiior  fi»“lds.  ()ni‘  of  thoso  (U'\t‘lop- 
monts  in  a  world  at  poaoo  is  “Opor.ition 
rodlinntor,"  with  Koni\  Soisson,  Ino., 
pro\  inn  tliat  rookots.  Sputniks,  and 
KiHM’s  lia\i“  no  monopolv  on  nuMi  of 
imanination.  Opor.ition  'rodlinntor.  a 
larsfo-so.ilo  mininn  projoot,  will  pros  ido 
nndornronnd  faoilitir's  for  flio  storaijo 
of  Id’  nas  to  moot  tlio  r.ipidlv  oxpand- 
inn  m.irkotinn  opj-nitions  of  tlio  'H'xas 
K.istorn  Tr.msmission  (airporafion. 

In  simplo  torms.  Id*  nas  is  oitlior  hn- 
t.mo  or  prop.mo  pis  and  is  oxtraotod 
from  ornd»“  oil,  or  natural  pis.  W’lion 
storod  nndor  prossnro,  tlu'  i^as  licpio- 
fios.  'I'll. it's  how  it  p'ts  its  n.nno.  liij- 
nofiod  potrolonm.  or  Id’,  pis.  Id’  pis 
roadih  \.ipori/os  to  .i  dr\.  iloan-hnrn- 
inn  n.ixt'ons  fnol  which  is  nsod  oliiolK 
for  rosidonfi.il  lioatiim  .md  lookinn; 
how  oxer,  its  nso  .is  a  motor  fnol  is 
nrow  inn  r.ipidlx . 

I  ho  Fox. IS  l''..istorn  rransmission 
( airpor.ition  of  llonsfon.  Toxas,  opor- 
.ifors  of  tlio  l.itflo  Bin  Inch  pipolino. 
will  tr.insport  Id’  pis  from  its  (hilf 
(ai.ist  f.ioilitios  to  tlio  K.istorn  ami  \1id- 
wosti'in  soitions  of  tlio  Ihiitod  Sf.itc's, 
riio  rural  I'onntrx  sido  of  Middlotown, 
Ohio,  siti*  of  this  niinod  Id’ tjas-storap* 
o.ixoiii,  is  hoiiin  transformod  into  an 
nltra-modorn  sfor.ip’,  prooossinp  and 
distrihntion  tormin.il,  1  ho  initial 
pli.isi'  of  tlio  miniiin  projoot  is  oxjioi  tt‘d 
to  cost  ahont  Sd.o(M).(KM).  .md  will 

•lirmilt's  I’<)\m1<  r  (4)mp.in> 
rilt'.l)iiri;li,  I’ciiiisx  l\  .1111.1 
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ha\  e  a  total  capacity  of  appro.\iinatcl\' 
S.5(),(HK)  net  barrels. 

-Major  factors  influencing  nnclcr- 
I'ronncl  storaijc  of  LP  i»as  arc  sa\  in^s 
and  safety.  I’ndcr^roniul  storasic  costs 
mil  approximately  $4  to  $6  per  barrel, 
while  surface  tank  storage  runs  about 
S2.5  per  barri'l.  .Mso.  in  the  ex  ent  of  an 
atomic  war,  nndergronnd  storage  is 
obyiously  more  desirable  than  tank 
storagi'  aboxe  ground. 

Tlu'  tentatix  e  completion  date  of  the 
original  project  was  .August,  19.59,  but 
the  i'conomical  acbant.iges  of  iniiu'd 
Id*  gas  storage  b.i\«“  creati'd  .so  mneb 
interi'st  among  fuel  suppliers  that  addi¬ 
tional  cav  erns  are  being  mined,  w  bicb 
lias  altererl  the  completion  dat«*. 

I  be  ('incinnati  (i.is  anti  Klectric 
(aimpanv  is  spending  approximateb 


Scisson,  Ine..  nndt'igronml-storage 
cav  ern  specialists  of  Tulsa.  Oklahoma. 
Kxtensive  corings  vv»'rt‘  maile  .4  miles 
south  of  .Middletown.  The  rock  strata 
are  classified  as  st'tlimentai  v  in  origin 
and  consist  of  shales  ami  limestones  of 
tlu‘  upper  Ortlovician  system.  The 
surface  of  the  region  is  compar.itiv  t-lv 
flat.  Dirt'ctlv  underlying  tlu*  soil  is 
glacial  drift  with  a  thickness  of  (iO  ft.; 
from  fiO  to  140  ft.,  fossiliferons  sh.ile 
w  ith  thin  streaks  of  limestone  is  found; 
ami  from  I'vO  to  402  ft.,  lYt  gr.iv  cal¬ 
careous  sh.ile,  gcmM.illv  firm  but  ervs- 
t.illine,  h.iril,  fossiliferons  with  lime¬ 
stone  stringers. 

No  nnnsn.il  phv  sic.il  i  in  iosities  vv  t-re 
enconnteretl,  and  it  vv.is  tletermined 
th.it  the  sh.ile  form.ition  vv.is  ide.il  in 
.ill  respects  for  storing  1 .1’  g.is.  .\1- 


SiOO.OOO  on  cavern  mmmg.  and  an¬ 
other  •$  1,000,000  on  an  adjoining  proc¬ 
essing  plant  to  help  meet  the  extra 
demand  for  its  gas  during  near-zero 
weather.  As  much  as  ,50.000.000  cn.  ft. 
of  gas  per  day  will  be  prov  ided.  .A 
similar  cav  tTii  is  being  constructed  for 
Dayton  Power  and  Light  (aimpanv. 
Of  three  others  under  construction, 
one  has  been  leased  to  Phillips  Petro¬ 
leum  ('omp.iny.  one  is  rt'si'tved  for  the 
use  of  Texas  Eastern,  and  one  w  ill  be 
leased  to  T(*xas  Eastern  shippers. 


Cieological  Studies 


To  tletermine  tin*  feiisibilitv  of 
nndergronnd  storiige  cavians  in  the 
Mitldletow  n,  X)fiio,  .irea,  Texas  E.ist- 
iTii  engaged  the  services  of  Eenix 


Sl'KF A('K  ()PFF< ATION'S:  The  FailinK  rofiir>  ilrill  aiiit  tipple  in  ii|H'ration.  The  exeavateil  shale,  hoisted  thronch  the  shaft,  pours  from  the  tipple 
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Till-  project  was  aetiiallv  started 
April  2S,  195S.  when  tlu‘  drilling  snh- 
eoiitraetor.  J.  P.  Miller  Artesian  Well 
('oinpanv  ot  Brookfield.  Illinois. 
ino\ed  in  with  three  ri^s.  .Miller  is 
nsint'  two  Failini'  Jed-A  units  and  a 
Kailini'  15(K)  I  iohanaster.  The  Jeds 
are  hein^  used  Both  for  eonv  ention.il- 
t\pe  drilling  and  reccase  eirenlation. 
rhe  mine  shafts,  air  sh.ifts.  and  eseap«‘ 
shafts  are  heini'  drilled  with  the*  rotarv 
drills,  rhe  mine  shafts  are  52  in.  in 
diameter  and  .in*  eased  \cith  42-in. 
steel  J)ipe  welded  together  in  oO-ft. 
sections.  Ihe  air  shafts  are  drilled 
IT  in.  in  diameter  and  eased  w  ith  1 2-in. 
pipe.  The  i*seape  shafts  (reipiired  1)\ 
the  St.ite  mining  l.iw )  are  2(i  in.  in  di- 
.nneter  and  eased  \\  ith  2()-in.  pipe.  All 
hoh  *s  art*  drill(*d  to  depths  of  ooo  ft. 

Drillin'^  of  tht*  52-in.  holi*s  for  tht* 
mint*  shafts  is  tlone  in  thret*  stages.  I  he 
pilot  holt*  is  thillt*tl  l)\  eon\  t*ntion.d 
rotaiN  methotls  nsina  a  I'ailina  1.5(K) 
ri<4  with  a  5'<-in.  trieone  rock  hit.  \\  hen 
tht*  pilot  holt*  is  eomplett*tl.  an  K.ist- 
man  snr\t*\  is  rnn  to  tletermine  tht* 
\t*rtieal  alignment.  If  the  pilot  hole 
nu*t*ts  the  spt*e'*^  .itions.  it  is  rt*ametl 
to  20  in.  4  ht*  ..  .  is  tht*n  rt*amt*tl  from 
20  in.  to  .1  tli.nnett*!  of  52  in. 

Bmmiiii'  Pipe 

When  .1  mint*  shaft  is  eompletetl.  tht* 
thill  rii'  is  mo\t*tl  .iht'atl  2  It.,  .mtl  an 
\-fr.nne  tlt*rritk  is  set  np  to  rnn  tht* 
42-in.  easina.  with  ’*'-in.  w.ills.  (Basina 
is  rnn  str.iiaht.  instt*atl  of  heina  (loatt*d 
into  the  hole,  .mtl  to  .i  tlt*pth  of  V40  ft. 
rht*  tot.d  strina  of  e.isina  w  t*iahs  .ihonf 
10.5. (KK)  11).  (a*ment  tnhina  is  pl.ieetl 
on  tin*  ontsitlt*  of  tht*  pil>e.  .mtl  tht*  .m- 
nnhis  l)t*tw  t*t‘n  the  c.isina  anti  the  rot  k 


I  K.IIT  syi’I'.K/K;  Ml  tht*  t‘i|iiipiiit*nt  tor 
list*  iintlercroiiiKl  had  to  ht*  disiiiaiitlfd.  and 
iht*  parts  losvcri'd  thronuh  tlti*  42-in.  casinu. 
ilt'rt*.  a  hnlldo/t*r  motor  asscinhis  is  hciim 
Kiiidod  thronuh  tht*  narrow  shaft. 
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thoutth  easily  tltvompost*tl  wht*ti  e\- 
post*d  to  the  wt*ather.  tlu*  shale  forms 
a  .soliti  mass  w  ht*n  et)mpaett*d,  ht*eati.st* 
of  its  mitmtt*  strnetnre. 


Shaft  Drillinir 


b 


is  filled  c-omplett'lv  with  cement 

^roiit. 

As  nu'iitioned  pre\  ioiisK ,  the  shale 
is  extremelv  compact,  and  iio  lininil  of 
the  tunnels  is  reijuired.  The  last  stae(« 
is  to  ertH.t  a  (iO-ft.  steel  derrick  (head 
frame)  e(jnipp*“d  with  an  electric 
hoist.  .\s  .soon  as  the  miners  ha\ a*  e\ca- 
\  ated  sufficient  rock  to  make  adtapiatt' 
workins»  space  at  the  shaft  hottom. 
.\llis-(Miahners  front-eml  loaders  and 
Kimco  air-operat(“d  HocktMshox  els  are 
sent  tlow  n  in  s«‘ctions  and  reassemhh'd 
at  the  hottom.  One  ohserxer  likenetl 
this  particular  operation  to  the  “thread- 
ini'  of  a  iK't'dle." 


I  iiimeliiii'  Method 

\s  with  all  shaft  minin'^,  the  initial 
l.iteral  ad\  ance  from  th»‘  shaft  i-onsists 
of  drillins'  and  firini'  small  shots,  w  Inch 
.ire  then  remoxed  hx  l.ihorions  h.md- 
shoxflini'.  When  the  mnckini;  cxtle 
e.iins  impetus,  .md  snffiiient  xxorkin<( 
sp.ice  is  ax  .lil.ihle.  j.uk-h'i'  drills  are 
used  to  drill  the  noxx  -est.ihlished  xxork 
in<i  face. 

1  he  e\c MX  .itioi.  is  .iccoinplislu'd  hx 
th(‘  room-and-pifl.n  method,  xxith  the 
pill. ns  drixen  on  .ihont  ."xO-ft.  centeis, 
1  he  rooms  .ire  Iti  ft.  hinh.  10  to  12  ft 
xx  ide  .it  the  roof  and  .it  the  h.ise.  The 
np|)er  S  ft.  of  the  rooms  is  drixen  20 
to  2.5  ft.  in  .idxance  of  the  hottom  por¬ 
tion.  riiis  method  f.ii  ilit.ites  the  st  .il- 
ine  of  the  roof  .mil  the  inst.ill.ition  of 
roof -support  holts  \x  hen  ni'cessarx . 

I  he  miners  prefer  either  .i  h.immer-cnt 
or  hnrn-cnt.  hnt  txpe  of  cut  is  jnedi- 
c.ited  hx  .ii  tn.il  drilling  conditions.  In 
hoth  rounds,  (a‘l.imite’‘  2.  .i  seniieel.i- 
tin  txpe  of  dxn. unite,  in  1'-  hx  lO-in. 
cartridges,  is  used  in  the  int  .md  lifter 
holes,  as  xx  ell  as  in  the  rem.iinim;  holes 
(  he  holes  are  primed  xxith  No  \  ent'‘ 
Del.ix'  Kleitric  Hl.istini;  (.'aps  from  0 
delax  np  to  ,md  inclndinn  the  sexenth 
delax'. 

riie  hl.isted  ni.iteri.il  is  tr.msported 
from  the  he.idinii  to  the  sh.ift  hx  \llis- 
(!h. diners  front-end  loaders.  \t  the 


BKi  HIT;  For  tlif  third  sl;ittf  of  drillinu  tlic 
shaft,  this  hiiKc  hit  will  he  tisod  to  tMilancc 
tlic  shaft  diameter  to  .s'2  in. 

Tiir:  KXfiosixKs  I  nc.ivkhi  •  \ox  r  xihi  koi  c  i  xihmi.  eix'i 


WKI.DINC;  (  AMNC:  The  sha»tN  are  line<l 
with  42-in. -diameter  .40-ft.  leiiKths  of  steel 
l>i|H-  stH-tions  welded  tocether. 


slialt.  tlu'  iiiatt'ii.il  is  tiu'ii  loaiicil  into 
-'s-on.  \tl.  c'vlimli  ical  hnckots  l)\  Kimco 
.iir-()[)fi.itf(l,  trai'k-monntotl  ItockiM- 
slioNoIs.  W  lion  a  tavern  is  eninpleteil, 
all  eijiiipnu'nt  is  ilisasstanliletl  anti 
Inonalit  to  the  snrtaee.  A  t.ink  luMtl  is 
vveltletl  on  tlu“  easing  shaft  anti  the 
tavern  is  testetl  to  withstand  12()-p.s.i. 
pressure. 

With  work  ^oini'  on  aronntl  the 
tiot  k.  tunnel  t  rew  s  havo  heen  workin*’ 
three  S-honr  shifts.  Fenix  iv  Seisson 
einplov  s  ahont  KiO  men  on  this  projtvt. 

I  he  1,1’  aas  w  ill  he  pninpetl  as  a 
liipiitl  from  the  tavern  to  the  proees- 
sina  plant,  one  mile  east  of  the  eavorn 
site.  There  it  will  he  aasifietl,  mixi'tl 
vv  ith  natnr.il  aas,  and  distrihntetl  to  the 
eonsnmer.  1  he  (.’hinese  of  l(KK) 
vvonhl  stare  in  am.i/ement  it  thev 
eonltl  see  totlav’s  modtM'ii  methotls  of 
fiu‘1  tr.msmission.  The  ( ihinese  of  that 
period  hnrnetl  natnr.il  ^as  nntler  hrine 
v.its  to  iii.ikt'  salts,  .mil  the  pis  vv.is 
tr.iiisporti'd  from  the  ariiniul  to  the 
v.its  thronah  h.miluM)  stieks. 

Kfv  .Men 

T'eiiix  \  .Seisson,  Ine.,  well  known  in 
till'  mideraronnd-stor.iae-fonsti iiftion 
field,  h.is  the  follow  ina  personnel  h.m- 
dlina  tilt'  'Todhnnter  projivt:  S.  K. 
Seisson,  president;  (’.  F.  .Stover,  pai- 
er.il  snperintenilent.  ininina  tlivision; 
W’.  1,.  W’lMidm.msee,  projeet  snperin- 
lendent,  .ind  A.  k’nklis,  projett  enai- 
neei .  I  he  men  in  t  h.irac  for  'Tex. is 
l^istern  rr.msmission  (  airpor.ition  ;ire; 
I’.iiil  (h  Dor.m.  projett  enaineer,  anti 
h.  I,.  WmtfV.  terniin.d  snpiMvisor. 

The  lOdlimiter  terniin.il  with  its 
treinemlons  t.ipatitv  represt'iits  ;m- 
other  step  forw.ird,  for  imaain.itiv  e 
men  h.ive  found  .i  vv.iv  to  tr.msport  oil 
Iona  dist.mees  thronah  pipelines,  to 
meet  tht“  ev  er-inere.isina  dem.md  for 
he.it  .md  enerav . 


VI.MOM  ( OMI'l.l  l  I  I):  This  sftlioii  <d  a 
pill.irt-d  fiivfrii  is  imdfri’oiiii’  ili-amip  opt-ra- 
tioiis.  I’tllars  wcri-  It'll  staiulinu  to  uivi'  sup¬ 
port  and  prt'vi'nt  roof  fall  or  tavc-iiis. 

rilK  KXPI.OSIVES  ENGINEER  •  NOVE.MBER-DECE.MBER,  1959 


I.(M)KIN(^  DOW  NSTKK \\1:  The  Mammoth  Fool  Dam  is  IfK'ated  in  a  natural  steep-walled  rock  canyon. 


The  M  ammo  tK  Pool 
II  ydroelectric  Project 

\t‘ur!ii{V  com  pl(‘t  ion  in  tin*  liii^li  SierraH,  a  liut^e  h  y  d  riteli'C  I  rir  plant  will  help 
meet  the  e v ei*-i nr rea»i n ^  den^and  for  electric  power  in  S<»utliern  C'alifornia 


''I'siii  M.iiiniiotli  I’dtil  1 1\ clroflfitrii' 
I  I’rojci  f.  MOW  ill  fli«‘  i*oiirs»‘  of  loii- 
slimfioii  for  the  Soiillu'iii  (^ilitoinia 
l  alisoii  ( !oiii|).iii\  ,  w  ill  add  1 2(i.(K)()  ku 
ol  olivfi  ical  «-iu‘ro\  fo  tli<‘  l  ompaiiN  s 
ot'iicrafiiio  lai  ilitios  at  lii^  ('rock.  I  lu“ 
lii>;  (at'ok  svstoin.  wliioli  now  com¬ 
plies  li\c  in.ijoi  lakr'S  and  sc\cn 
pow  Cl lionscs.  is  locati'il  liioli  in  tlic 

"HiMtli  iil  l!m;iiic«  i 
.Sdiitlii'i II  ( '.ililoMii.i  I'aIimmi  ( '(iiii|).ni\ 
\iiilliloi k.  ( '.ilil , 

IS2 


M.\  ll.l.K  S.  I.ONC 


Sii-iras  aliont  S(l  miles  noitlicast  of  the 
cif\  of  I'rcsno.  I'lic  svstem  uses  tlic 
watt'is  of  flic  S.m  |oa(|nin  Ihvci  .md 
now  protliK't's  ."SFI.fKM)  kw.  I'lu'  Mam¬ 
moth  I’ool  project.  .1  part  of  a  pl.m  to 
further  ntili/c  tlic  h\  ilroclct  trir  poten¬ 
tial  ol  the  S.m  |o.«piin  Hixer  .md  its 
trihnt. nil's,  will  cost  .m  cstim.itcd  Sot) 
million  when  completed.  When  the 
M.mnnoth  I’ool  project  is  in  oper.ition. 
the  tot.il  power  supplied  h\  this  section 
of  the  s\  stem  will  he  (ititi.tKM)  kw  . 


riie  projeit  h.is  e\perieneed  a  lon*^ 
history  of  pl.mninia  and  neirotiation 
datin'4  h.iek  to  the  IStKI’s.  The  plans 
were  st.irted  in  Ukyl  when  the  I'.dison 
(amipain  filed  a  reipiest  with  the 
I'eder.d  Power  (amimission  for  a  li- 
l  ense  to  lonsfrnt  t  .i  1 2(i,(KK)-kw .  power¬ 
house.  Neeoti.itions  for  the  use  of  the 
w.iter  of  the  San  |o.i(|nin  Hi\er  1)\  the 
|>rojeet  h.ive  heen  in  process  with  the 
Hnre.m  of  Heel.mi.ition  tor  six  vears 
.md  were  siiei-essfiilK  eonehided  with 
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Additional  (!«»n>tnu'lion 


tilt*  t'Xffutioii  (it  a  contraft  with  tlu* 
Hiiroau  in  St-ptoinht*! .  1957.  The  Fetl- 
t*ral  Fowt*r  (lomniissioii  issiu'd  a  fon- 
stniftioii  lift'iist*  for  thi*  projt'tt  anil 
attiial  work  fomiiifiiffd  in  Januarv, 
19.5S,  with  tlu*  fonstrmtioii  of  tlu*  at- 
tt*ss  roads  and  tlu*  tli\<*rsion  tuiiiu*!. 

Tlu*  projoft  fonsists  of  tlu*  Main- 
nioth  P(M)1  Dam.  liuatotl  on  tlu*  .San 
loaipiin  Hixcr  ahont  9  milt's  npstrt'am 
from  tlu*  fompanv's  Bii^  (act'k  powi*r- 
honst*  .\o.  S;  an  S-inilt*  2()-f t.-dianu'tt*r 
powfi  tnmu‘1  and  .i  fwo-nnit,  12h,(KH)- 
kw .  pow  t'i  honsi*  as  w  t*ll  as  appnrtt*- 
nant  strnttnri's.  Tlu*  dam  will  hast*  a 
lift  lifi^ht  aho\t*  stitani  ht*d  of  ahont 
1)0  ft.,  and  a  ijross  lu'iaht  ahoxt*  lu*tl- 
rofk  of  ahont  140  ft.  It  w  ill  lu*  of  rollt'tl 
farth-fill  fonstniftion  anil  will  rt'ipiirt* 
ahont  i.OfKf.fXH)  cn.  \  tl.  of  fill.  Tlu*  first 
Ifiiath  of  flu*  dam  is  S20  ft.  anil  its 
h'liath  from  tot*  to  tot*  w  ill  lu*  approxi- 
m.itt'K  I,S(KI  ft.  \  rrsfiAoir  S  inilrs  in 
Ifiiafh  w  ifh  a  moss  rap.ifitx  of  12d.(KK) 
afn*-tt'ft  will  hr  fioati'il  In  tlu* 
hafkfd-np  w.ifcrs. 

riif  watfi  fondnit  foniifftina  M.iiii- 


moth  I’tHil  Ht*sfr\oir  with  tlu*  pown- 
lionst*  will  hr  .ippro\imaft*l\  40.000  It. 
loiiu.  This  will  hr  a  20-ft.-diamftt*i 
tnmifl  thi\  t*n  thronah  aranitr  anil  w  ill 
In*  liiifil  at  points  tli'mirtl  iifffssarv 
hfiansf  of  poor  support  or  insiiHififiit 
fONfi.  Tlu*  iinrif  of  tlu*  fonilnit  will 
lu*  pavi'il  with  foiurftf.  Two  small 
tlisi'ision  il.ims  will  hr  foiistrni ti*il  on 
frt*fks  fiossiiii'  OM*r  tlu*  tnmifl.  .md 
hon*  holfs  will  hi*  drillt'd  so  that  tlu* 
wati'i  from  t'arli  of  thrsf  fit'i'ks  w  ill  hr 
fondiiftfd  ilownwaril  into  flu*  tiimifl. 

Tlu*  Mammoth  I’ool  powi*rhonst*  w  ill 
lu*  lof.itfd  on  tlu*  San  |oa(|nin  Hixrr 
at  till*  npstifam  rnd  of  flu*  I'xistina 
aftfihav  for  tlu*  fonipain  s  Hia  (,’riH*k 
I’tnvfihonsf  No.  S.  It  will  hi*  an  ont- 
tloor  txpi*  of  powfihonsf  and  will 
fontain  two  a,>iifr.itina  units,  farli 
hax  inaa  m*i  tii-.il-sli.ift  rrai  tion  tin  him* 
iliifftK  iDiiiifi  tfil  to  a  (ii.fHMI-kw . 
afiifiator.  4  Ilf  fomhiiifd  powri  ratina 
of  flu*  two  units  w  ill  hi*  120. (MX)  kw . 
riif  powfilionsf  will  hi*  opriatfil  h\ 
ifinotf  fontrol  from  oiu*  of  tlu*  roni- 
iiain's  otlifi  Hia  (affk  pow n lionsrs. 


In  aildition  to  tlu*  ni.iin  iti-nis  of  tlu* 
proji'it.  1-5  mill's  of  iii'w  ro.ids  anil 
hriilm's  .iiross  tin*  S.m  |o.i(|nin  HiM*i 
anil  C'hiipiito  (!ri'i*k  had  to  hi*  lon- 
stniftfil. 

A  transmission  liiii*  w  ill  hr  mn- 
stniflfil  to  intfrioniifi't  tlu*  iiiw 
pow I'lhonsi*  w  ith  tin*  lomp.iin  s  rxisf- 
ina  Hia(ai*i'k  transmission  liiii*  sisti  ni. 
rill*  flfitrii-  fiifias  aciifi.iifd  at  llir 
powfihonsf  will  hi*  raisfd  from  l  i.SOO 
\olts  af  till*  afiifi.itors  to  .i  noniin.il 
220.(XK)  \olfs  lor  fi.insniission.  I  lu* 
pifsfiit  fr.insmission  liiii  s  from  Pown- 
honsf  No.  .)  to  I, os  \naflfs  an*  i-.i- 
ji.ihlf  of  lariN  ina  ihi*  addfd  aciifiation 
of  till*  M.minioth  Pool  projfft. 

V  2S  h\  2.2(X)-f l.-lona  dixfision  fun 
iifl  w.is  I  (insti  iiitfil  fhronah  solid 
aranitf  to  hx-p.iss  thf  .S.m  |o.iipiin 
l{i\fi  .ironnd  tlu*  d.misitf  dm  ina  lon- 
strni  tion.  ( anifr.ii  toi s  tor  this  work 
wfif  Morrison- Kmidsfii.  M.iii’o.  K.ii- 
srr.  Shf.i.  Proaifss  on  this  portion  of 
flu*  projfi  I  W.IS  onfsf.mdina.  with  flu* 
tumifl  hfina  drixfii  in  .i  tot.il  of  fit 


Cl’TOn-'  ritl!N(  M:  K\iii\atiii|’  tlu*  4.42,fX*()  cu.  >if.  in  tlu*  ciUoH  tri'iich  was  liiffiiiilt  liriaiisf  llii*  inati-rial  was  inliTspi-rsfil  witli  larm*  Ixiiilili’rs 
tliat  ri‘i|iiiri‘tl  ilrillinK  anil  MastiiiK.  \  \arii*t>  of  sfiovi*ls  was  iist-il  in  fxias  alini;  tin-  niali-riul. 
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|{l.\sriN(;  IN  rill'.  (  I'TI >1' K:  \  clrillini;  piittern  spaced  on  %-ft.  crnUTN  was  u.sod  in  tiu'  cnlolf  area  wliicli  consislt-d  of  coinpai-ted  persions 
niali-rial  and  mans  larKf  Ixiniders.  If  the  drill  hole  faileil  to  hit  roek.  it  was  left  unloaded. 


( .ili'iid.ir  (l.i\s  .111(1  the  ciitiK*  work 
Ix’iiio  iotii|)l(‘t(  (I  in  a  tot.il  of  tour 
iiioiitlis.  Hct.oisc  ol  its  import. iiKO  to 
tlic  projot  t,  tlif  ('oiitr.iit  lor  tlu*  dixer- 
sioii  tmmcl  rout. lined  .i  lioims-peii.iltx 
el.mse.  \s  .i  result  ol  ellii  ieiit  pl.miiiuo, 
this  woik  w.is  completed  d.")  d.i\  s 
.die. id  ol  the  spei  ilied  lompletioii  d.ite, 
.md  tlie  eoiili.ietoi  reeeixed  .1  siili- 
st.mti.d  Iximis. 

riie  lleelitel  (  an  por.iliou  is  llie  de- 
siouer  lor  the  d.mi,  penstock,  .md  tlie 
pow crlionse.  In  .iddition.  it  is  con- 
slrnc  tini;  the  d.mi  .md  the  pouerhonse 
.md  under  .1  l.ihor-m.m.ioement  eon- 
ti.u  l  it  is  nsiiio  lalison-ow  lied  e(|nip- 
nient  lor  this  poition  ol  tlii'  work.  Both 
Innnels  were  designed  h\  l^dison  s 
own  enoineerino  st.dl.  with  the  power 
Immel  heino  eonstriicted  li\  the  I’t.di 
(  onslriit  lion  ( !onip.m\ .  w  hose  low  hid 
ol  M  2.  resulted  in  its  reeeix  ino 

the  l.noest  sinoh' eonsti  lu  tion  contr.u  l 
e\ei  .iw.irded  h\  the  lldison  eom|>.m\ 

\  Joint  NVnIiiie 

It  is  inlerestino  to  note  th.it  loin  ol 
the  oiioin.d  six  eomp.mies  th.it  pio- 
lUH-red  the  joint-x  eninre  eonei'pt  lor 


hea\  \'  eonstriiftion  w  ith  the  eoiistriie- 
tion  ol  lliMwi'r  D.mi  are  included 
ainoiio  the  contractors  working  on  the 
M.mimoth  I’ool  project.  I  hese  arc'  the' 
Ih'chtc'l  (airpor.ition,  I’t.di  (ainstrnc- 
tion  ( aniip.mx .  Mon  ison-lxniiclsc'n  Inc., 
.md  k'.iisf'i  Kimini'crs.  I'lu'  accc'ss  roads 
to  th('  pow ('1  house'  .md  hridee'  .icross 
the'  S.ni  lo.iepiin  Hixer  xxe'ie'  con- 
strncte'd  iinde'i  contr.ict  hx  ll.irms 
Hrotlu'is  .md  riiom.is,  xx  ith  other  ro.icl 
coiisti nction  on  the'  proje'ct  hc'ini;  clone' 
hx  the'  He'chtel  (airpor.ition. 

The'  ste'e'l  pc'iistock  is  .1  single'  pipe' 
x.irxine  in  di.mu'te'i  Iroiii  11  to  Id  It., 
xx  ith  .1  XX  x  e'  hr.mch  just  .ihoxe  the' 
poxxe'i house'  lor  distrihiitine  the'  xx.iter 
to  the'  txxi)  units.  I  lie'  pe'iistock  is  he'in'4 
l.ihi  ic.ite'cl  .md  inst.dle'cl  hx  (ainsoli- 
d.ite'd  W’este'in  .Stee'I  (airpor.ition. 

riie  txx  ei  (id.lKHI-kxx .  W’estinehoiise'- 
Inrnishi'i!  ee'ne'r.itors  xxill  he'  drixe'ii  In 
txx  ei  SS.tKM)-h|i.  Ki  .mcis-tx  pe'  re'.iction 
liirhine's  m.mnl.ic tiire'd  hx  \lhs-(dial- 
iiu'i  s  (aini|).mx  ( loi  iiie'i  lx  .S.  Morgan 
.Sniilh  (.'einip.inxl  .md  xxill  ope'iate' 
iinde'i  .1  st.itic'  lu'.iel  ol  l  .KI.d  It.  I  his 
is  the'  liielu'st  head  inide'i  xxhich  the' 
l•'r.ml•is  tx  pe'  ol  Inrhine'  is  ope'i.ited  in 


this  cnimtrx  .  as  lar  as  xxc'  kiioxx  . 

.Mtc'i  dixersion  of  the'  rixe'r  in  .Max 
ol  UkdS,  the  construction  sclu'dnle 
callc'd  lor  the  e'xcax  ation  ol  a  cnteill 
trc'iich  to  he'drock  and  the'  lillinn  ol  this 
tre'iich  xxith  comp.ictc'd.  impc'ixions 
ni.ite'i  i.il  hx  tIu'  l.ill  ol  195.S  prior  to  the 
se'.ison  xxhe'ii  a  ni.ijor  llexid  c'onld  hc' 
e'xpectc'd.  In  the'  spriiiii  e'ach  xear 
the'  San  |(i.i(piin  hixe'r  iiormallx  cx- 
pe'iicnces  .i  he'axx  rnn-oll  Irom  nu'ltin^ 
snoxxs  in  the'  higher  re'achi'S  ol  the' 
dr.iin.iec'  h.isin.  In  addition,  e'xtre'iiu'lx 
Ik'.ixx  Hoods  eiccnr  Iroin  time'  to  time' 
in  the'  l.ill  ol  the'  xc'ar  he'c.mse'  ol  con- 
centr.ite'd  xx  .11  in-tx  pe'  storms  xx  hich 
proehice'  r.iiii  to  .iheint  S.tKKI-lt.  c'lc'x.i- 
tion.  rh('  possihilitx  ol  such  .1  storm 
occiirrine  in  the'  l.ill  ol  IlkdS  xx.is  .ihont 
one'  in  e'ieht.  \s  these'  l.ill  Hoods  h.ixc' 
pe.ike'd  .it  more'  th.m  doiihle'  the'  high- 
e'st  spring  Hooele'd  rc'cord.  the'  c'on- 
strnction  progr.nn  cle'sci  ilie'd  xx.is 
.lelopte'd  to  s.ixc'  the'  cost  ol  a  sc'cond 
dixe'ision  tnnne'I.  Should  .1  Hood  ol  this 
m.ignitiide'  h.ixe'  occiirre'd.  it  xxeinld 
h.ixe'  ji.isse'd  through  the'  d.nnsitc'  xxith 
K'l.itixelx  minor  el.iin.i<ge'.  as  the'  d.iin 
XX.IS  .it  .ipproxim.ite'lx  the'  old  rixe'i 
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el»*\atioii  at  that  tiiiu*. 

Drilling  Pattern 

As  will  1h‘  seen  in  the  picture,  the 
(lainsite  is  in  a  steep-w  alletl  reck  can- 
\()n.  In  the  remote  past,  a  series  ot 
rock  tails  had  creatt'd  natural  dams 
l)\  filling  the  cainon  to  a  depth  of 
ahont  120  ft.  with  saiul,  gra\el.  and 
honUh'rs  ranging  np  to  50  ft.  in  di- 
amet«‘r.  As  a  resnlt  ot  being  snbjectetl 
to  constant  saturation,  tin*  m.iteri.d, 
althongh  perxions,  was  soIiilK  packed 
and  pn‘sentcd  .i  ditficnlt  exc.ixation 
prohh'in.  Hec.mse  ot  the  pr«‘sence  ot 
so  mans  Iarg«*  bonlch'is,  the  nuitt'iial 
conid  not  be  e\ca\,ited  without  drill¬ 
ing  and  blasting,  .md  the  random 
manncT  in  which  these  boulders 
wt're  scattered  thronghont  the  mater¬ 
ial  created  a  sitn.ition  that  m.ide  it 
impossibh'  to  drill  e.ich  bonhler  in- 
dixidnalb,  \ft»‘r  some  tri.d  and  error, 
the  Mechtcl  ( lorpor.ition  adopted  a 
program  ot  p,itttMn  drilling,  with  tlie 
holes  spact'd  on  S-lt.  c'cnters.  It  a 
hole  tailed  to  hit  a  rock,  it  was  not 
loadt'd.  This  sxstem  worked  (|nite  s.it- 
istactorilv  althongh  when  \erv  l.irge 
botdd(“rs  woia*  encountered,  some 
secondarx  drilling  and  blasting  xxcre 
necessarx'. 

Drilling  xxas  done  xx  ith  a  fleet  ot  12 
( iardner-Denx or  125  Air- 1  r.ic  ilrills 
using  25-in. -diaiiH'ter  carbide  insert 
bits  snppli»'d  xxith  air  from  txxo  WM)- 
and  fixe  tWMt-c.t.m.  ( i.irdner-1  )enx er 
rotarx  i-ompressors.  \ir  xxas  delixon'd 
to  the  drills  bx'  alnminmn  I-  and  b-in. 
pipe,  (a'lamite"  2.  .i  semigelatin  txpe 
ot  explosixo,  in  2  In  12-in.  cartridges, 
and  llercol"  H.ig  I’oxxder  xxore  used, 
xxith  (h'tonation  bx’  both  l’iimaconl“ 
and  Hercules'  Short-Period  Dcl.ix 
(.’aps,  jxeriods  1  throngh  10.  because 
of  the  iiatnia*  ot  tin*  maf<‘ri.il.  xxhich 
consisted  ot  s.ind,  grax<'I,  .md  bonl- 
d»‘r.s.  .md  th(“  t.ut  th.it  m.inx  holt's  did 
not  retpiirt'  anx  |)oxxclcr.  exc.ix.ition 
xxas  .ictomplished  xx  ith  an  axer.ige  use 
ot  .ipproximatelx  O  S  lb.  jier  cn.  x  tl. 

I'xcaxation  ot  tlu*  .552.0(SO  cn.  xtl. 
in  the  cntt)fl  trench  xx.is  h.mtllt'd  bx 
t)ne  bnc'X  rns-la  ie  SSH  shttx  t  l.  txx  t) 
N'tnthxxt'st  SO  I)  shtxxels.  t)ne  l.im.i 
1201  shttxel.  .mtl  ttne  \I.mitt)xx t)c  .).5<I0 
craxxler  sht)xt'l.  The  m.iteri.il  xx.is 
hauled  tint  Iw  a  fleet  tit  ten  Inter- 
n.ititin.il  P.ixh.mler  triiiks  of  Ib-xd 
cap.icitx'. 


In  order  to  create  a  xvatertight  bar¬ 
rier.  an  extremelx’  gtHiil  lont.ict  be- 
txxeen  the  rtick  abntnu'iits  .md  the 
imperx  itins  ctire  ot  the  d.nn  most  be 
obtained,  because  .m  earth  il.im  is  snb- 
ji'cteil  tti  consider.ible  settling  during 
constrnctitin  as  xxell  as  sonu'  addititin.d 
postctinstrnctitin  settlement,  pl.ice- 
ment  tit  tlu*  ctire  m.iterial  against  .inx 
tixerh.mging  nick  t.iccs  xxtinld  create 
.1  di'tinite  ptissibilitx  tit  .i  x  tiid  dexoltip- 
ing  as  the  matt'ri.d  settled  .ixx.ix  trtim 
tlu'  itK-k.  Tti  prexent  this,  the  tlesignerv 
specitii'd  th.it  .ill  roik  be  slopeil  baik 
to  TO  trom  the  hori/ont.il.  or  on  ap- 
proxim.itelx  .i  '«  to  1  slope.  This  re- 
i|niremcnt  necessit.ited  the  remtix.il  ot 
.ipproximatelx  .50.0(K)  cn.  xd.  ot  solid 
granite  from  the  .ibntnunts.  Most  ol 
tl'.is  XX  ink  XX  . i>  h. indit'd  bx  the  Air- 
I'racs.  xxith  siimt'  ot  the  sm.iller.  iso- 
l.ited  seitions  lit'ing  drilled  xxith  jack- 
h. limners,  (a'l.imitt'  2  xx.ix  list'd  tin 
this  xxiirk.  xxith  a  r.itio  ot  approxi- 
ni.itelx  1  lb.  ot  t'xplosixt'  per  iii.  xil.  ol 
ni.iteri.il.  I'iring  xx.is  bx  nu'.ins  ot  lli'i  - 
t  nlcs  .Shill t-Peritnl  Dt'l.ix'  (aijis. 

Spillxx  ax  I'.xcax  ation 

rill' other  ni.ijoi  t'xt  .IX  .itiiiii  problt'in 
in  connet  tion  xx  itii  iiinstniction  ot  tlit' 
d.mi  XX.IS  tilt'  rt'inox.il  of  .i|iproxini.iti'lx 
t(K),0(K)  in.  xtl.  in  the  spillxx  ax.  I.ti- 
catt'tl  in  .1  n.itnr.il  s.itlillt'  on  the  right- 


hand  side  of  the  dam,  the  spillxvax  is 
dt'signed  to  p.iss  a  HihhI  ot  ITO.tKH)  cn. 
tt.  pt'r  seconil.  llit'  maxinimn  tut  in 
the  spillxx. IX  exeax  ation  is  101  ft.  anti 
tilt'  xx  itith  of  tilt'  spillxx  ax  at  tlii'  crest 
is  ItV)  tt.  small  concrt'tt'  xxt'ir  striic- 
tiirt'  XX  ill  be  built  to  serxt'  as  .i  control 
ert'st  tor  this  imgatt'tl  spillxx  ax.  I'lit' 
m.ijtir  p.irt  ot  the  spillxx  .ix  ih.mnt'l  xx  ill 
lit'  milini'tl. 

It  xxas  t'xpecti'tl  tli.it  tht'  spillxx .ix 
I'xcax.ition  xxiiiiltl  consist  ot  .ilniost 
1(K)5  solitl  rock  cxc.ix  .itioii;  hoxx  t'xei  . 
.is  iittt'ii  octnrs  in  tht'  loxxt'i  t'lcx.itions 
ot  till'  iii.iin  Sit'ir.i  granitt'  striictmt'. 
.1  l.irgt'  amonnt  ot  highlx  xxt'atht'it'il 
rock  xxas  t'nconnti'it'tl  in  this  .irt'a. 
l•'ronl  .1  consti  iiction  x  it'xx  point,  this 
XX.IS  p.irticiilarlx  botht'isomi'  siiici'  the 
rock  XX.IS  t'xtt'inelx  niinimitorm.  In  anx 
gixt'ii  lO-tt.  cnbi'.  till'  rock  conltl  range 
trom  gtiotl.  li.irtl  gr.initi'  to  roik  th.it 
conltl  lit'  it'atlilx  brokt'ii  to  gr.iin-si/e 
p.n titles  xxith  .i  fexx  bloxxs  of  .i  h.nitl 
liammi'r.  In  ailtlition.  this  .irt'a  con- 
t. lined  ni.nix  sc.nns.  xxliitli  Inrthi'i 
complit  .itt'il  till'  ext  .ix  .ition  |irobli'in. 
II  this  contlition  li.itl  not  been  |irescnt. 
cxc.ix  ation  costs  xxonltl  h.ixe  been 
loxxi  r.  l  ilt'  prescnci'  ol  si'.nns  c.insetl 
m.mx  holes  to  bloxx  out.  thus  ilissip.it- 
ing  till'  I'liergx  ot  the  bl.isl.  Dt'sign 

1  S  I’.il  (>11  liv  rile  I'!iisil;ii-Hi(  klonl 
(  iini|i.iin 


M’ll.I.W’A)  AKK.A:  V  Biic>riis-I''rif  SSB  ilius  iiitii  ttif  lilasli'tl  riitk  in  tin-  spillway  area.  Tlie 
list'  i)f  lltTfiilt's  Sli(»rt-I’frii»cl  Dflas  Klfttrii-  Blasliiiu  Caps  hi'lpt'tl  prcsfiit  fxti'ssisf  hatklireak. 
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of  tiu*  (lam  adtic'ipatcd  tlu* 

material  resnltiiij(  from  the  excavation 
as  r(Kk  fill;  hut  since  less  than  half  of 
the  rock  excaxated  was  snitahle  for 
this  pnrjrose,  it  was  necessarv  to  re- 
\  ise  the  desimi  and  to  siihstitnte  rolled 
fill. 

Hlastin^  of  the  spillway  excavation 
was  accomplished  hv  the  use  of  Dyna- 
tex*-HF,  a  nitro  carl)o  nitrate  hlastinti 
a^ent.  furnished  in  oO-lh.  hat's.  Det¬ 
onation  of  the  I)\natex  HF  was  ac- 
complish(‘d  hv  means  of  a  primer  of 
(a‘lamite  2  in  2  hv  12-in.  cartridt'es. 
Ifeinforced  I’rimacord,  and  llercides 
.Shoi t-I’eriod  l)ela\  (-'aps.  A  Titan* 
Blaster  was  used  to  detonate  the  short- 
period  dela\'  caps.  I  he  explosive  ratio 
on  the  excavation  work  was  1  Ih.  of 
explosive  p(“r  cn.  vd.  of  material.  It 
had  been  expected  that  this  ratio 
would  he  ahont  0.7  and,  if  tlu*  material 
had  IxH'ii  solid  rock,  it  is  helii'ved  that 
this  factor  could  have  heen  met.  The 
presence  of  so  many  seams  meessi- 
tated  the  use  of  additional  (‘xplosives. 
The  spillway  excavation  was  carried 
out  in  2.Vft.  lifts,  with  the  drilling  heine 
done  hv  linht  ( J.irdner- Denver  .\ir- 
Iracs  with  holes  spaced  on  S-ft.  cen¬ 
ters.  I'xeavation  of  the  blasted  mate- 
ri.d  vv.is  done  with  file  Biicvrns-Frie 
S.SH  and  \orthvv(‘st  SO-D  shovels.  In- 
”  I  tin  nil’s  Tr.ulrnvirk 


t(‘rnational  Favhanlers  were  used  to 
move  the  material,  with  the  t^ood  rock 
Hoing  into  the  dovvnstri'am  nK'k  t(H‘ 
and  the  p(M)r  rock  and  disintenrated 
I'ranite  ^oing  into  the  waste  /oiu*s  in 
th(‘  dam. 

Powerhouse  and  Penst(K-k 

(amsiderahle  rock  excavation  was 
r(‘(piir(‘d  for  the  powerhouse  and  pen¬ 
stock  installation.  The  roek  encoun¬ 
tered  ill  this  area  was  primarily  diorite 
with  heavy  jointing  throughout.  .\  total 
of  .■>0,1 1.>  cu.  vd.  of  excavation  was  re- 
(|uired  for  the  powerhouse  itself  and 
an  additional  .>2,62.5  eii.  vd.  of  excava¬ 
tion  needed  for  the  pt'iistock.  The  final 
reach  of  the  penstiK-k,  97.3  ft.  in  length, 
is  on  a  .3.5  grade  and  excavation  of 
this  mat(‘ri.il  presented  sjn'cial  proh- 
lems.  Four  access  roads  were  eoii- 
sfrueted  to  different  h*vels  and  the 
general  jvrocedure  after  hlasting  the 
rock  was  to  move  the  matvM'ial  down 
the  cut  to  one  of  these  levels,  where  it 
was  load(‘d  out  and  haiih'd  avvav.  It 
was  possible  to  operate  a  do/er  down 
the  grade  bv  having  if  held  back  bv  a 
cabh*  fastened  at  the  fop  of  the  slopt*. 
Drilling  was  aceomplished  from  a  job- 
built  drilling  platform  on  which  three 
( iardner-Denver  IAIH-6  wagon  drills 
were  mounted.  I'his  platform  was  also 


lowered  bv  a  cable  from  a  winch  and 
was  .so  designed  that  the  men  stcMid  on 
a  working  platform  level  with  the 
drills,  which  were  mount(‘d  so  that 
they  txnild  drill  perpendicular  to  the 
fac(‘.  (ielamite  2  in  l.'i  bv  S-in.  and  2 
bv  12-in.  cartridges  was  used  in  the 
blasting  operations  at  the  penstexk 
and  jxiwerhouse  excav  ations,  with  det¬ 
onation  bv  both  Primacord  and  Her¬ 
cules  Short-Period  Delay  Caips,  periods 
1  through  10.  The  (‘xplosive  excava¬ 
tion  ratio  was  0.7  lb.  per  cu.  vd.  for  the 
penstock  rock  and  0.9  lb.  per  cu.  vd. 
for  the  powerhouse  rock  excavation. 

The  tunnel,  being  driven  from  five 
headings,  has  (“ncountert'd  verv  little 
bad  ground  and.  out  of  the  first  .Ti.tKH) 
ft.  driven,  onlv  fi50  ft.  re<piired  support. 
.\  world  record  of  .3fX)  ft.  in  one  six-dav 
vvt'ck  was  set  at  the  outlet  heading  in 
lanuarv  of  19.59. 

The  unusualiv  drv  winter  of  19.5S-.59 
and  the  exeelhait  ground  conditions  in 
the  tunnel  have  contribut(‘d  to  the 
entire  |>roject’s  being  ahead  of  sched¬ 
ule.  It  is  expected  that  th<‘  power¬ 
house  will  be  r(‘adv  bv  April  of  19fi0. 

Kev  Personnel 

Key  personnel  on  the  Mammoth 
Pool  Hydroelectric  Project  for  the 
Southern  (!alifornia  Kdison  (iompanv 
includt*;  W.  I,,  (diadwick,  vic(‘  pr(‘si- 
dent  of  .Southern  (.'alifornia  Fdisoii; 

H.  W’.  Sp(“ncer.  manager  of  the  (“ugin- 
ecaing  d(‘partment;  P.  B.  PtH-cook.  as¬ 
sistant  manager  of  t'ugineeriug;  ().  N. 
Kulberg,  chief  coustruction  engiut“er; 
11.  V.  B.irber,  project  (‘UgiuetM;  Nev  ille 
S.  Long,  resident  eugineiT;  3  .  \l.  Feps. 
chief  civil  (“iigiiu'er;  and  B.  B.  I.avertv. 
senior  civ  il  engineer. 

B»‘pres(‘nf  iug  tlu*  contr.ictors  are 
K.  |.  (^arbarini,  project  sponsor;  (7  \V. 
S.ud.  job  su|)(‘rint(‘udent;  K.  \’.  Tav  lor, 
project  engineer;  3  .  \V.  (h«)V(T,  senior 
construction  (“iigineer;  ( '.  W’.  l.acev. 
field  control  engineer  for  the  d.uu;  and 

I, .  F.  (7ust.  field  engineer  in  charge 
of  the  i.d».  I'ield  geologist  is  11.  \. 
Spellm  ,111. 

Proj('ct  personnel  for  I’tah  (am- 
struction  (aunp.uiv  inclmh'  Bovd  (7 
Paulson,  |Uoject  manager;  Stevf  Wil¬ 
moth.  geuer.il  superiuteudent;  .\l  Si- 
moiuMux.  pr(»ject  engiiu'cr;  and  H.  W. 
|ohnson.  business  m;m;igt‘r.  Port;d 
superintendents  art*  “He;iv  v  ‘’  Holman. 
|atk  Bobertson.  ;uk1  P.iddv  O  Dtwvd. 


(H’TI.KT  r()ltT.\l,  DrillitiR  a  round  from  tlu*  middle  deck  of  a  tliree-platform 

iimdro.  \  er\  little  had  i;romid  was  eiieoimtered  in  drillini:  the  tmmel,  vvhieh  vvas  worked  from 
fixe  headioKs.  The  entire  projeet  is  eonsiderahb  ahead  of  sehedide. 
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nique 


Ifrief  arcouni  (»f  tlie  success 
to  remttve  floor  slaK  a  Ah  ei 


use  of  dynamite 
:  to  the  roof 


I\  the  fxpIosiM’s  iiuliistix  ,  if  lias  ht*!'!! 

said  that  the  rinht  man  ean  do  anv- 
thin!»  with  the  riijht  e\pIosi\es.  This 
maxim  was  |)nt  to  the  test  reeeiitlx  on 
Marvland  s  Kastern  Shore,  where  tiu're 
arose  a  blasting  prohlem  that  .dmost 
defies  rational  (hvseription. 

In  fact,  the  first  telephone  recpn  sf  to 
the  dvnamitini'  eomjianv.  Hnrnhrae, 
Ine.,  of  Baltimore.  Marxiand.  left  that 
firm  in  s(*me  wonderment.  "W’e  ha\«‘  a 
floor  stnek  to  a  roof  down  here.”  the 
eontraetor’s  rej)r*‘S<'ntati\  e  said  with  a 
desfree  of  alarm,  “(ian  von  Blast  it 
loctse?" 

W’h.it  had  h.ippened  was  aetnalK 
<pnt(*  simph*.  hnt  In'eliK  nnnsnal.  A 
harraek-tx  pe  hnildine  for  a  c-orreetional 
e.nnp  xvas  heini»  (‘reeted  hx  the  jaeked- 
slah  nu'thod.  In  this  sxsfem.  the  floor 
slab  is  jxonri'd.  alloxxcd  to  set.  then  is 
used  as  tiu'  bottom  form  for  the  root 
sl.d)  xxhieh  is  jxonred  direitlx  on  the 
floor  slab,  d  he  roof  slab  is  then  lifted 
hx  mnitiph*  hvdranlie  jacks  and  hoitt'd 
into  jxosition  .itop  the  eohnnns.  xxhieh 
.ire  alreadx  in  |xl.u  e. 

\  sep.n.ition  eomponnd  is  spread  on 
the  floor  sl.ih  before  tin*  roof  sl.ib  is 
poured,  .md  this  eomponnd  should 
prexent  the  txxo  sl.ibs  from  bondin'.'  to- 
'^efluM',  In  this  p.irfienl.n  case,  some- 
thin'4  .ipparentlx  xxent  .ixxrx  in  the 
timin'.!  dep.ntmenf.  W  hen  the  roof  sl.ib 
had  set  .md  xxas  j.icked  aloft.  T.otKI 
s(|,  ft.  of  the  mesh-reinforeed  floor 
broke  loose  from  its  b.ise  and  xxent 
.linin'  xxith  the  root.  |.ic kh.nnmers. 
xxc'di'es.  .md  croxxbars  xvere  used,  but 
to  no  axail.  In  desperation,  the  eon- 
traetor  soneht  the  serx  ices  of  .m  ex¬ 
plosives  expert. 

*.t17  \\'vni;.iti'  Ito.iii 
I.ntitcrx  illc.  M.ir>  l.iiul 


On  this  job.  blastin''  xvas  the  last 
hope,  rhe  problem  xv.is  a  tonchx  one; 
the  six  adhered  floor  areas  xvere  to  be 
bloxx  n  oil  xx  ith  no  damage  to  the  roof 
slab,  rhe  xvork  e.dleci  for  the  extensix  e 
use  of  tr.ic'tional  eartridi'e  ehari'c's. 
Test  shots  proxi'd  the  most  jiracfieal 
arr.m^ement  to  be  l-o/..  loadings  of 
fO'.  '^el.itin  dxnamite  on  an  IS  bx’  12- 
in.  i!ricl  spacin'4.  This  i^ricl  inclnded 
more  th.m  VotH)  bore  holes. 

rhe  roof  sl.ib  xvas  approxim.itelx  7 
in.  thick;  the  ;iclherecl  sections  of  IliKir- 
iin!  xxere  l-i  in.  in  thickness.  I'lie  bore 
holes  xvere  drilliHl  to  butt  against  the 
bottom  of  the  roof  slab.  'I'liex'  xvere 
loaded  first  xxith  an  inch  of  clax'.  then 
the  onnee  of  echitin  xxith  its  inst;int.i- 
msHis  electric-  bl.istiin!  e.ip.  .md  then 
2  in.  of  c'l.ix  stemmiin'. 

.Sexer.il  do/c‘n  holes  xxere  loaded  .it 


SMAI.I.  (  il  XItCKS:  The  explosive  eliar;;e  in 
each  Ixire  hole  eoiisistecl  of  I  o/.  of  40' < 
Kelatiii  clsnuinite.  Holes  were  spaced  on  an 
IS  hx  12-in.  Krid.  and  the  charKes  detonated 
hy  instantaneous  electric  hlaslini:  caps. 


;i  lime  .md  the  slnmted  le<4  xxires  left 
d.ni'^lin'^.  After  a  larije  ;nea  xx.is 
load(‘d.  the  c  h.ni'es  xxere  connec  ted  in 
'.groups  of  four  and  fired  xx  ith  .i  remil.ir 
bl.istin^  tn.ichine. 

rhe  exaefin'4  xxork.  re(|nirini!  thri-e 
xxeeks.  p.iid  oil.  \ll  .idhered  floor  sec¬ 
tions  xxire  hkisted  free  xxilhoni  anx 
dam.i'^e  to  the  roof  sl.ib. 


Itl-.Sl'I.T  Of  A  BI.AST:  A  series  of  small  blasts,  each  consistiiiK  of  onix  four  holes,  separated 
the  H'Kir  from  the  rixd  slab.  Shoxxn  here  are  larRe  pieces  of  the  H(Mir.  reinoxed  h\  previous  blasts, 
hanuini;  sns|>ended  in  the  mesh  reinlorcini'. 
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NEWS  NOTES 


(  ( )NSTK  I  (  T  ION  i  :y  I  I  I’M  K  M 

(;atai,(k; 

I  Ik-  rt-i'i-irt  OoiisfriK-lioti  Ki|iiipiin-i><  Oata- 
1(11',  is  a  (vl-paKc  piihliiatioii  c-oM-rini! 

(Ik-  ciihrc  raiii'c  <>(  foiistriii-ticni  «-(piipmciit 
iiiaiiiilacturcd  l)y  (.‘liicaKo  I’liciiiiiatii .  It  pn>- 
\  ides  (-oinplctc  sivcifii-atioii  data  oil  tin-  coin- 
paiiv’s  line  of  air  c-ompn-ssors,  nnk  drill, 
piK'iiinatic,  and  clcctrii'  tools,  and  stationan 
cni'incs.  In  addition,  it  oilers  inlormation  on 
till-  pro|)er  seleetion  of  air  eoinpressors  as  well 
•IS  air-pressure  and  air-liose  reionimendations 
lor  praetieally  every  air-oi>erated  eonstrne- 
tion  t(M>l.  Kor  a  copy,  write  to  Department 

('Iiieai'o  I’neimi.itie  TimiI  (aimpanv,  (> 
l-'ast  I  fill  Street.  New  ^'ork  17.  \ew  York. 

CKAWI.I  H  I’XIITS  HlUX  lU’KK 

\  lonr-pai'e  ItriK-liure  ill iisi rati ni;  llie  'I'iseo 
line  of  liiilldo/er  spriK'ket  rims,  tractor  pads, 
end  lilts,  and  IiI.kIcs  is  ihiw  offered  liy  tlie 
I'.iv  lor-U'liartoii  (’ompany,  division  of  llarseo 
(  air|>oration.  Oiieralini;  adv  .int.mes  of  Tiseo 
renew  .ilile,  vvork-lianleliini:  in.inKanese  steel 
jiarts  .ire  claimed  liy  tlie  (simiiany,  and  stin  k 
p.irt  sin-cilicalions  for  all  first-line  crawlers 
are  talnilated.  'I'lie  two-color  linn-lmn-  also 
des(  ril)es  priKcdiires  lor  rapid  iii-st. illation  ol 
l  iseo  spivH  ket  rims,  Kor  your  Iree  eopv,  w  rite 
Taylor-Wliaiion  ('ompanv,  lliiili  Hridi'e. 
\evv  |(•r^ev• 

SKDOl’KK  HI  1.1,1  .TIN 

Tlie  le.iinres  of  tlie  Model  "Skooiier. 
a  liill-rev  olv  inn,  i  raw  ler-moiniled.  front -end 
lo.ider.  .ire  descrilM-d  in  a  new.  two-color, 
einlit-ii.ine  liiilletin  HOW  .ivail.iMe  Ironi  tlie 
Koeliriiii;  Division  ol  tlie  K(H-liiini;  ('omp.inv . 
Milvv  .iiikee.  \\  iseoiisin. 

Till-  mamil.ictiirer  st.ites  tli.it  tlie  new 
Ironl-end  lo.ider.  av.iil.iMe  vvitli  a  reli. 111(111111:. 
riH-k,  or  neiier.il  purpose  liiieket.  e.ili  lo.id  up 
to  1(H)  tons  .III  lioiir. 

Illiistr.itions  .111(1  e.iptioiLs  descrilM-  v.irioiis 
meeli.inie.il  le.it  ores  —  indein-ndelit  tr.iction, 
livdr.iiilic  crowd  .ind  (lump  asseiiiMv.  st.ind- 
.ird  e.ilile  lioist.  etc.  — and  evpl.im  liovv  the 
Iroiit-eiid  lo.ider’s  desiun  cuts  ni.iiiiteii.mee. 
oin-r.itim;  (osts.  .md  oi>er.itor  l.itiitne.  \  series 
ol  oii-tlie-ioli  pictnn-s  show  the  miehiiie  .it 
work  in  iiiiniiii:.  evc.iv  .itinn.  stiH  kpilini;.  and 

р. iv  ement-reliiov  iiii;  0)>er.itions. 

(aii'iies  are  .iv.iil.ihle  Irom  koehrim:  Divi¬ 
sion,  Milvv. mkee  Hi.  Wisconsin.  \sk  lor  hiil- 
letin  k-(i)(i. 

KM’I  OSIOM’HOOI  SM  IK  II 
D\T\  SI  II. I  T 

\  tvvo-p.ine  d.it.i  sheet  descrihini;  the  new 
series  ol  r.iiiitinht  evplosionpnxif 
switches  is  av  .lil.ihle  Irom  Micro  Switch. 
Kree|voit,  Illinois.  .i  division  ol  Miiiiie.l|>(>hs- 
llonevvvell  Heiinl.itor  ('omivmv. 

Desinned  lor  use  on  Inel-  or  chemii.il- 
h.iiidhm:  devices,  missile-1, iiiiicliini:  eipiip- 
iiieiit.  ,111(1  other  h.i/.irdons  outdoor  inst.ill.i- 
tions.  these  switches  ,ire  I'ndervv  riters’  l,.ih- 
oi.itories-listi  (1  lor  nsi-  m  (’l.iss  I  (v  .iinir-.iir 
mivtiiresi— ( honivs  (’  .md  D;  Cl.iss  11  (diist- 
■iir  mivtnres)  tinmps  K.  K,  .iiid  (■.  Klectnc.il 

с. ip.icitv  IS  20  .imps..  l^.Y,  2s0.  or  100  v.ic. 

D.it.i  sheet  with  photonr.iivhs,  dimension 
dr.iwiims.  ch.ir.icteristics.  moimtinu  infonna- 
tion.  list  prices,  .md  (pi.mtitv  discounts  c.in 
In-  oht.iiiied  hv  vvritim:  to  the  m.imif.ictnrer. 

ISS 


HKS(T  K  Kyi  Il’MKNT  BI  I.I.KTIN 

(ainiplete  details  on  M-S-.A  I’orto-I’ower 
hv(lran(i('  rescue  (-(piipment  are  provided  in 
.1  hiilletin  now  available  fnim  Mine  Safety 
.\ppliances  (aimpany,  I’ittshiirnh. 

'Hie  br(K-lmre  descriln-s  oiM-ratinn  firin- 
ciples  ol  the  eipiipnu-nt,  which  tximbines  a 
haiKl-|>owered  hydraulic  immp  aiul  hydranlu 
ram  to  convert  manii.il  |M>wer  into  a  mavinmm 
ol  20  tons  ol  iniwer  applied  to  rescue  ojv-r- 
.itions,  .A  wide  v  ariety  ol  applications  is  illus¬ 
trated,  inchidini:  removal  of  fiiled  debris, 
br.icini:  of  tmmel  walls,  o|N-ninu  siiKtshed  ve¬ 
hicle  diMirs.  and  sirre.idinc  jammed  oiH-ninus. 

Three  p.ick.iued  I’irrto-l’ower  sets  are  de- 
scrilied  in  the  bulletin:  loiir-ton  for  liltht 
duty;  lO-toii  lor  Ueiieral  duty;  and  10-  and 
20-fon  lor  heavy  duty.  .\  si>eci.il  .YO-ton  unit 
lor  liftinu  in  mine,  railroad,  factory,  and 
in.irine  dis;isters  is  also  illustrated,  toitether 
with  .1  line  of  hydr.inlic  hand  jacks  raiiKini: 
from  I'z  tons  to  I(K)  tons. 

The  bulletin  is  available  on  recpiest  Irom 
Mine  S.ilety  .Vpplianees  I'omp.my .  201  North 
HraddiK'k  .\vemie.  I’ittsbiirith  8,  I’ennsvl- 
V  .inia. 

NKWI.V  DKSICNKD  AIH 
COMI’HKSSOH 

( '..miner- Denver  Caniip.iny  h.is  introduced 
.1  new  desiun  ol  its  l.>-c.l.ni.  rot.iry  |vort.ible 
.lir  compn-ssor. 

.Xccordini;  to  c(>m|>.iny  ollicials,  the  new 
desiun  iiK  re.ises  liorsejniwer  cap.icity  IV^, 
tor  more  fuel  eisiiHiniy.  .\lso,  C.ardner- Den¬ 
ver’s  ■‘Thriltmeter  (anitrol”  antomatically 
reunl.ites  the  enuine  sjieed  to  meet  air  de- 
ni.ind,  providinu  economical  oix-ration. 
lonuer  enuine  .ind  compressor  life,  and 
smooth  o|H-ration. 

The  Minlel  H1’-12t  intriHlnced  by  (hirdiKT- 
Denver  features  .mti-blowback  suction  im- 
hsidinu  v, lives  ,ind  a  l.iruer  toollxn  Hi.it  is 
Ixitli  t,miix-rivr(K)l  and  weatherpriKif.  .\n 
,iiitoni.iti(  vv.iter-circiil.itinu  system  assures 
th.it  the  compressor  and  enuine  o|X‘r.ite  at  a 
const.mt  temivr.itiire,  despite  tenux-r.itiire 
ch.mues. 

More  det.iils  of  the  Model  HI’-12.t  ni.iv  lx- 
obt.iined  by  w  ritinu  to  ( hirdner-Denv er  (aiiii- 
p.inv  .  t.liiincy .  Illinois. 

THIT  K  CH  VNK.  (  ATM, (Hi 

A  new  l(>-p.iue  cat.ilou  describinu  the 
Anieric.m  (>0-ton  triuk  cr.me  h.is  Ix-en  re- 
liMsed  bv  Anieric.in  Hoist  \  Derriik  (aini- 
p.inv .  llhistr.itions  slxivvni  were  actnallv  taken 
on  l.irue  enuineerinu  projeits  .md  biu  lifts. 
I'he  c.it.ilou  also  desiTilx-s  .iixl  ilhistr.ites  the 
ni.inv  evchisivc  fe.itiires  claimed  bv  the  coni- 
p.inv  on  the  (>0-ton-e,ip.icitv  7(M)  series  truck 
cr.me  th.it  will  Ix-nefit  Ixitli  owner  .ind  op-r- 
.itor. 

(aipies  of  the  new  c.it.ilou  are  .iv.iil.ihle 
Irom  the  American  lioist  distribiitors  or 
direct  from  Americ.in  Hoist  Derrick  Coiii- 
p.mv.  St,  r.ml,  Minnesot.i. 

AM  I  dint;  (  atai  ()(; 

rile  Heli.irc  line  ol  m.imi.il  vveldinu  eipiip- 
meiit  is  liillv  covered  in  .i  new  2()-p.iue  cal.i- 
lou  (K-Si)S2Kl  now  .iv.iil.ihle  Irom  Kiinle 
(aimp.iiiv,  AO  Kast  I2n(l  Street,  New  A'ork  17. 
New  A'ork.  Kvcrv  inami.il  torch  in  the  Heli;iri 


line  is  cle.irly  illustrated  in  one-half  ai-tiud 
size.  -Accessories  av.iil.ible  for  each  torch  are 
described  in  the  torih  sei(ioii  ol  Hu-  catalou. 
•iikI  are  also  listed  seixirately  in  h.iiKly  table 
lonn.  (aimiilete  orderinu  information  is  in¬ 
cluded.  The  Heli.irc  wcldinu  eipiipment 
descrilx-d  is  suitable  lor  manii.il  vveldinu  of 
.ill  (.simmerci.il  metals,  ranuinu  from  tliin- 
Uau<‘  to  'a-in.  thick.  AA'eldable  metals  in¬ 
clude  tit.inimn,  nickel,  silicon-bronze,  mau- 
nesiiim,  ahimimim.  and  u->banized  steel. 

tkstint;  ok  skai.kd  ahkas 

OK  COAI.  MINKS 

Development  by  Hure.iii  ol  Mines’  re- 
sisirchers  ol  a  im-w  teclmiipie  that  can  sjx-ed 
s.ife  rehabilitation  of  coal-mine  workinus  fol- 
lowinu  fires  w.is  announced  by  the  Dep.irt- 
iiient  of  the  Interior. 

The  new  inetli(Hl  employs  .i  series  of  dia- 
ur.mis  that  c.m  lx-  itsed  to  determine  (piii  kly 
whether  an  area  wiiicli  li.ts  lx-eii  sealed  in 
cHorts  to  evtinuuish  a  c(Xil-mine  fire  can  lx- 
rcoix-ned  safely.  The  atiiMisjsliere  in  sucfi 
places  freipiently  eont.iins  u.is  niivtures  that 
.ire  explosive  or  can  Ix-come  evjilosive  when 
mived  with  air.  Hence,  unse;ilinu  them  may 
lx-  haz.irdou.s. 

A  copy  of  InlonnatiiHi  Carcul.ir  7^K)1,  "De- 
termininu  die  Kvpiosibility  of  Mine  .Atmos¬ 
pheres,"  can  lx-  obtaiiu-d  from  the  Hnri-au  ol 
Mines.  I’ublications-Distribntion  Si-i-tion, 
I8(K)  Korlx-s  .Av(-nu(-,  I’itfsbnruh  l  A,  l’(-nnsy  l- 
v.inia.  Ih-(pi(-sts  for  this  n-|x>rt  should  sjx-cilv 
its  nmnix-r  and  title. 


I  i.()ODi.i(;iHTN(;  (:atai.()(; 

A  h;mdy  eatalou  jnst  issiu-d  by  Stonco  Klec- 
tric  I’nxhicts  (aimp.my .  ki-nilworth.  N'l-vv  fi-r- 
sey,  (-ondcns(-s  a  u<xxl  u<‘n(-ral  cross  si-ition 
ol  its  conipl(-t(-  liiu-  ol  i-ast  .ihnninum  ontdixir 
IliKxIliuhts  into  i-iuht  p.iues.  Includi-d  ari- 
ilhistnitions.  s|x-cifii-ations,  and  diiiK-nsjonal 
dr.ivvinus  on  ni-vv  di-cor.itiv  i-  outdixir  bulli-ts, 
m(-(liuni  and  inouul  basi-  Ihxidliuhts.  hiuh- 
inti-ivsity  jxiwi-r  lx-. mis.  (-merueiH'y  [xirtabh-s. 
wirinu  trouuhs.  splici-  Ixivi-s.  .ind  outdixir  fit- 
tinus.  .IS  w(-ll  as  i-.ist  aluminum  ]X‘ndant. 
C(  linu.  .111(1  w.ill  fixtures  hir  v.iportiuht  serv - 
ic(-.  AA  rite  iii.iiiiil.ictiirer  for  K.it.ilou  S. 


SAKKTV  M  AM  Al, 

I'Ik-  National  S.ifcty  (aiuncil  h.is  an- 
ixMnic(-(l  piiblii-.ition  ol  flu-  fourth  i-dition  ol 
its  ".Aecidi-nt  I’rev i-ntioii  M.inual  lor  Indns- 
Irial  ( )ix-rations”  Tin-  comph-telv  revisi-d 
volmiK-  is  d(-scrilx-d  as  ‘‘tin-  most  comjih-ti- 
.111(1  iiilorm,itiv(-  s.detv  reh-ri-nc(-  work  in  ev- 
ist(MK(-.’’ 

A  ’’simmi.ition  of  l(>  vc.irs  of  s.detv  e\|x-ri- 
eiic(-,’’  th(-  ni.inu.il  w.is  i-ompiled.  e(lit(-(l.  .md 
revi(-vv(-(l  bv  s;il(-tv  six-cialists.  It  dr.iws  on 
tlu-  knovvl(-(lue  of  s,if(-tv  men  Irom  iK-.irlv 
7.(MK)  firms  spamiinu  everv  I’,  .S.  industrv 
rh(-  public. ition  eont.iins  mon-  than  .A(M)  il- 
lustr.itioiis  i;td  1,’5|2  p.iU(-s  ol  np-fo-th(--niin- 
iiti-  il.if.i  oil  (  '-rv  .i,s|x-cf  of  iiKliLstri.il  sah-tv . 

Kiirther  inloni.  (tion  on  tin-  all-new  (-dition 
of  th(-  Aci-ident  I’ri-v  i-ntion  Manii.il  may  Ix- 
obt.iim-d  Irom  tlu-  N'.ition.d  S.ih-tv  Council. 
120  \(vrth  Michiu.in  .Avenue,  (^hic.iuo  11. 
Illinois. 


Tilt  t  \l’IOSI\t.S  t  Vt.IVKKR  •  \(>A  KVIBKH-nKt  KMBfR.  I»A<I 
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The  450-DR  is  available  on 
several  self-propelled  carriers, 
including  the  completely  au¬ 
tomatic  TDM  Trac-Drill  shown 
at  the  right. 


Another  Joy  First 


25%  Higher  Drilling  Speeds 
Faster  Steel  Changes 


wliile  coupling  or  uncoupling  drill  s1<h“I 
thrcad.s,  coupliiiK.s  and  striking  bars  last 
longer;  (2)  all  four  pawls  in  the  -l.'iO-DK 
are  u.st“d  only  for  forward  rotation,  not 
two  for  drilling  and  two  for  ri'versing 
excessive  pawl  wear  is  eliniinate<l:  and 
(d)  with  Dual  Rotation,  reversing  is  not 
rifle  bar  actuattnl,  therefore  rifle  nuts 
cannot  back  ofT  less  downtime. 

Let  us  prove  the  suin-riority  of  the 
new  Joy  45()-I)R  Drill.  Your  nearest 
Joy  Officx*  or  Di.strihutor  will  lx*  glad  to 
arrange  a  dt‘mon.stration  of  this  remark¬ 
able  new  drill. 


In  comjx'titive  demonstrations  of  4'^'' 
bon*  drills,  the  new  Joy  45()-DR  not  only 
drilUxl  faster,  but  also  finishtxl  blast- 
holes  which  the  conventional  reverse  ro¬ 
tation  machines  could  not  bottom.* 

Dual  Rotation,  which  made  this  su|x*- 
rior  ix'rformance  jxissible,  is  providixl  by 
a  |K>werful  vane-tyjx*  air  motor  geartxl 
to  the  chuck.  It  provides  a  boosU*r  to 
normal  drilling  rotation,  and  gives  extra 
rotation  fxjwer  while  actually  reducing 
the  .strain  on  the  rifle  bar. 

Dual  Rotation  will  al.so  cut  your  costs 
Ixx  ause  (1 ;  there  is  no  hammering  action 


Competitive  test  results  dvdilabie  upon  request 


JOY  CONSTRUCTION  EQUIPMENT  IS  SOLD  AND 
SERVICED  BY  THE  JOY  DISTRIBUTOR  IN  YOUR  AREA 


Joy  Manufacturing  Company 
Olivor  Building,  Pittsburgh  22,  Pa. 

In  Canada;  Jay  Manufacturing  Company 
(Canada)  Limited,  Galt,  Ontario 


Tunfsten  Carbide 
Rock  Bits 


Portable 

Compressors 


THK  E\HI.OSI\KS  ENf.lNEEH 


f^yl. 


you’ll  find  the  new 


IN  A  NEW  ECONOMY  SIZE 


The  30-R  levels  instantly 
ic  jacks  . . .  drills  holes  to 


Pilie  rack  carries  five  lengths  of 


The  30-R  may  be  mounted  on  crawler 


CHANGE  OF  ADDRESS 

To  insure  receiving  your  copies  of 
The  Explosives  Engineer,  please 
notify  us  of  any  change  in  your 
mailing  address. 

THE  EXPLOSIVES  ENGINEER 
613  DELAWARE  TRUST  BUILDING 
WILMINGTON  99,  DELAWARE 

Please  change  the  address  of  my 
subscription 


NAME  (Please  Print) 


Old  Address 


New  Address 


v  .  '-.  . 
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EXPLOSIVES  USERS  —  If  you  are  experiencing  or  anticipate  legal  or  public 
relations  problems  arising  from  blasting  effects— 

Send  for  Our  BROCHURE  Describing  Our  Services 

(Rrira  Schadul*  Accomponias  Brochurm) 

Seismograph  Protection  —  Vibra-Log  Service 
Seismograph  Rentals  and  Sales 
Preblast  and  Postblast  Property  Inspections 
Condition  Surveys  and  Appraisals 
Seismic  and  Resistivity  Rock  Depth  Surveys 
Rock  Velocity  Measurements 

THE  VIBRATION  ENGINEERING  COMPANY,  INC. 

407  Hoileton  Nationol  Bank  tldg.  •  Pken*:  Olodttone  5-1961  •  HotUten,  P« 


Pittsburgh  Arua  Officu 
Philip  R.  B«rg«r,  Mgr. 

Bradford  Road 
Bradfordwoods,  Pa. 
Phone:  WEstmore  5  1655 


B  f.  Howell.  Jr.,  Ph  0.,  P  E 
Chief  Seismologist 


AfTiiiated  with 

Eronk  Neumann,  Seismologist 
4546  45th  Ave.,  N  E. 
Seottle  5,  Wash 
Phone:  lokeview  4  0028 


PUSH  BUTTON 

&  SPRAY 


TRADEMARK 
R.9  m  U  S  Pat  Off  t 
THl  OR/G/NAl— THE  ONLy] 


Use  Statlltil  to  curb  dangerous  $3  a  <on 
(ires  and  eiplosions  caused  by  $30  o  dei. 
static  charges  generated  by  itproyi 

friction.  Simply  spray  or  swab  515090!. 
lightly  on  moving  parts,  machin-  <iu,di 

ery,  doorknobs,  floors,  stairs, 
rolling  castors.  The  Ideal  spark  retardent  for 
arsenals,  chemical,  petroleum,  petrochemical 
and  mining  Industries.  Stops  shocks  to  people 
susceptible  to  static  electricity.  Effectiveness 
thoroughly  proven  by  constant  use  in  hundreds 
of  plants.  Send  for  a  trial  order  today. 

MAIL  COUPON  TODAY! 


STATIKIL,  INC. 


1220  W  6f#i  Sf 
13,  O. 


Send  the  following  (pleate  check) 

[[3  Free  LIteroture  Q  One  con  spray  ("  $3 
n  One  cose  of  spray  cans  (n  $30 
, _ One  bulk  gallon  (<i  $  I  5 


City"  State 

UStO  tr  THOUSANDS  OF  LIADINO  PLANTS 

KK 


VIBRATION  EFFECTS 


STRUCTURES  •  WELLS  •  PIPE  LINES 


HAROLD  H.  WHITE 

CONSULTING  ENGINEER 

2831  EAST  14TH  STREET 
JOPLIN,  MISSOURI 


Seismograph  *  Accelerograph  *  Electronic  Comparascope 
Micro  Barograph  Surveys 

Investigation  of  Explosions  and  Explosives  Accidents 


THK  EXPI.OSIVES  ENGINEER 
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For  Millisecond  Delav0lasting 


are  now  available  in  three  periods:  5,  9  and  17  MS 


This  unretouched  photograph  was  enlarged  from  a  16  mm  frame. 
It  shows  a  multiple  hole  blast  detonated  with  Primacord,  and  hooked 
up  with  Primacord  MS  Connectors  in  the  trunk  line.  Note  the 
steady  progress  of  this  blast  from  the  point  of  initiation  at  the  left, 
as  indicated  by  the  red  line. 

Millisecond  detonation  of  Primacord  down  lines  in  medium  size 
holes  offers  many  advantages  in  multiple  hole  blasting.  Milli¬ 
second  delay  relieves  burden,  results  in  improved  fragmentation. 
Less  explosive  may  be  required  than  for  comparable  instantaneous 
blasting.  Decreased  vibration  and  concussion,  controlled  throw 
and  reduction  of  bootlegs  are  other  advantages. 

Under  certain  conditions  the  danger  of  cut-off  holes  can  be 
minimized  when  Primacord  MS  Connectors  are  used  on  the  order  of 
5,  9  or  17  milliseconds.  In  any  event,  the  presence  of  unexploded 
powder  in  the  muck  is  less  hazardous  when  Primacord  is  the 
detonating  agent.  It  cannot  be  set  off  by  stray  electrical  currents, 
sparks,  or  ordinary  shock,  but  must  be  detonated  with  fuse  and  cap 
or  electric  blasting  cap. 

For  more  information  see  your  explosives  supplier  or  write  to 


A  Primacord  MS  Connector 
coniiitt  of  o  metal  tube  2% 
indiet  long,  containing  on 
element  that  produce!  o 
delay  meoiured  in  5,  9  or  17 
MS.  A  foot  of  Primocord  it 
crimped  in  eoch  end  of  the 
tube.  The  Primacord  trunk 
line  it  cut  between  holet  and 
the  MS  Connector  joined  to 
each  of  the  two  endt  with  o 
tight  tquore  knot,  or  lapped 
with  pretture-tentitive  tope. 
Packed  50  to  a  cardboard 
tube,  500  to  o  cate. 


16  mm  movie  film  from  which 
thit  enlargement  wat  made. 


*Manutacfvnd  by  f.  f.  dvFont  dm  Nemowri  A  Compeny, 
A¥othbh  Ibrovgb  mmpto$ivm$  tvppitmrt 


ENSiGN-BICKFORD 


COMPANY 
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...a  heavy-duty  portable  compressor 

with  MORE  POWER  and  MORE  PERFORMANCE 


Ingcrsoll-Rand.  the  pioneer  builder  of  portable  rotary 
compressors,  now  offers  a  completely  new  size  Gvro- 
Flo  portable-tbe  DR-365.  This  rugged,  all-new 
compressor  provides  365  cfm  of  mobile  air  power  — 
16'^i  more  than  its  predecessor,  the  Gyro-Flo  315. 
Yet.  the  DR-365  is  no  bigger  than  the  315  cfm  G\ro- 
Flo.  and  its  larger,  more  powerful  engine  retains  the 
same  ISOO  RPM  speed 

Take  a  closer  look  at  what  this  all-new  compressor 
offers:  A  new.  simplified,  more-efficienf  compressor 
system  w  ith . . .  automatic  drainage  of  oil  from  cylinders 
when  the  unit  is  shut  down... dependable  Air-Cilide 
capacity  control  for  l(K)''f  stepless  regulation... a 
12-volt  battery  system  for  faster,  easier  starting... 
side  covers  that  fold  hack  safely  out  of  the  way... 
a  full-length,  large  capacity  tool  box  to  provide  extra 
.storage  space. .  .all  operating  controls,  fuel  tank,  filters 
and  tool  storage  enclosed  by  lockable  side  covers. 
These  are  just  a  few  of  the  many  features  that  mean 
more  power,  better  performance,  and  greater  conveni¬ 
ence  and  safety,  too. 

The  Ci\ro-Flo  365  is  powered  by  the  GM4-71. 
4-cylinder  diesel  engine.  The  Gyro-Flo  365  has  a 
heass-duty.  spring-mounted  running  gear  with  auto¬ 


motive-type  steering— every  part  built  to  withstand  the 
hard  service  encountered  on  construction  jobs.  And 
remember.  Ingersoll-Rand's  Ciyro-F  lo  line  is  complete 
...six  sizes  that  have  become  first  choice  among 
performance-  and  economy-minded  construction  men. 

Ask  your  Ingersoll-Rand  representative  for  com¬ 
plete  information  or  send  today  for  Bulletin  2932. 


2  959  ^  ]1  Broadway,  New  York  4,  N.  Y. 
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DIMENSIONS  AND  WEIGHTS 

DR-365  with 
Diesel  Engine 

1  4-WHEEL  MOUNTING  I 

Weight  (dry) 

5939 

Weight  (wet) 

6640 

Length  (less  drawbar) 

10  *  5V4 

Width 

5  X  8  • 

Height 

6  X  lOV^ 

Track 

56 

LESS  RUNNING  GEAR 

Weight  (dry) 

5279 

Weight  (wet) 

5980 

Length 

10  X  2Vt" 

Width 

4  X  9V5  " 

Height 

5  X  2V4  ' 

/ 


NOW  THE  IMPROVED 
VIBROCAP*  SR  IS 
CONNECTED  TO 
THE  INDUSTRY’S 
MOST  EFFICIENT^ 
LEG 


I  ^  I  Ol  ICK  snni*  an.l  tiia\itiiiiiii  'trav  current  protection 

are  pro\iile(l  lo  llercnle-*  new  'prin^  t\[M*  ■•liiint.  Finjrer  pre>»nre 
e\po'e«i  clean.  liri"lit,  corro«ion-|ree  wire. 

I  ^  I  KU  (ill  IM,.\SI  I(:  l\SI  I  \  ll()\  proxi.|e>  re-Ntance 

a^aiii't  ahra'ion.  an<l  i'  l>ri;:lil  \ellow  to  eontra^l  with  natural 
firoiitnl  co\erinfz. 

r~Q  I 

I  I  M  \HKI  |)  at  five-foot  interval'  for  convenience  in 
•leterniiniti^  ileptli  ol  charge  iti  ilrill  hole. 

\  ihrocap  .''K  ('talic  re'i'tant)  wa-  ilevelopeil  hv  llercnli-'  to  meet 
the  'ei'nio^ra|ih  indii'trv''  nceil  for  an  electric  hla'linj:  cap  that 
vvonlil  re^i'tcr  the  "time  break  "  acciiratelv  and  have  a  hii;h 
rc'i'tama'  to  accidental  di'charire  hv  -Irav  ciirretU'.  >tatie 
cleciricilv.  or  radio  freipiencv  eneruv. 

\  d'locap  S|{  i>  excellent  in  '<Mie'-lirinj;  circuit'  for  |iattern 
j-hootitif:.  lot'  have  'hown  that  \  ihrocap  SH  ha'  («Tformed 
'ati'lactorilv  after  'leepinj;  thirlv  davs  under  a  head  <d 
l.lott  feet  (d  water. 

I  he  toii^h.  iil.i'tic-iii'ulated  les;  v\ire'  po"e''  oiit'tandin|z 
flexihililv  at  'iih/ero  lcm|M-ratnre'  and  have  'U|)«‘rior  re'i'tanee 
a^aiii't  ahra'ion.  \ihioca|>  .''H  i'  avail.dde  on  moi'tnre-re'i'tant 
'pool',  packed  in  convenii’iit  carrvin^  carton-  for  ea-v  handling. 

l  or  more  detaileil  information.  v\rite  for  oiir  nev\  hooklet 
"\  ihrocap  .''l{  for  Sei'mogra|di  F  iring  (iircuit'." 

/■  )/>/(<>/(»•'  / hfHirtnirnt 

/  Fs  row  ni  R.  company  a 

II  ilmin^litn  <)<).  /h'/niiarr  A 

2^  |{irmingham  •  (ihicago  •  Duluth  •  ll.i/leton  ^ 

Joplin  •  1.0'  Vugelc'  •  \cw  ^oik  •  l‘itt'hurgh  jW 

/  '  1  .''alt  Like  (iitv  •  San  F  r.mci'co 
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